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OBJECTS  OF  THE  SOCIETY 


The  objects  of  the  American  Geographical  Society  are  to  collect  and  disseminate 
geographical  information  by  discussion,  lectures,  and  publications;  to  establish  in  the 
chief  city  of  the  United  States  a  place  where  may  be  obtained  accurate  information  on 
every  part  of  the  globe ;  and  to  encourage  such  exploring  expeditions  as  seem  likely  to 
result  in  valuable  discoveries  in  geography  and  the  related  sciences. 

The  American  Geographical  Society  is  the  oldest  geographical  society  in  the  United 
States.  When  it  was  founded,  in  1852,  there  were  but  twelve  similar  societies  in  the 
world.  Now  it  exchanges  publications  with  more  than  four  hundred  scientific  associa¬ 
tions.  The  Society  issues  two  monthly  magazines  of  unusual  appeal.  The  Geographical 
Review,  which  contains  authoritative  articles  of  general  interest,  and  The  Journal  of 
Geography,  which  is  devoted  to  the  educational  aspect  of  the  subject.  It  has  also  a 
large  and  growing  library — one  of  the  most  important  geographical  libraries  of  the 
world ;  thousands  of  maps  and  charts ;  and  a  remarkable  collection  of  atlases  of  the 
sixteenth,  seventeenth,  and  eighteenth  centuries. 

Travelers,  men  of  science,  and  others  properly  accredited  are  welcome  at  the  rooms 
of  the  Society  and  may  freely  use  the  book  and  map  collections. 

Two  gold  medals  have  been  founded  by  the  Society,  the  Cullum  Geographical 
Medal  and  the  Charles  P.  Daly  Medal,  which  are  awarded  from  time  to  time  to 
explorers,  writers,  and  men  of  science  who  have  contributed  to  the  advance  of  geo¬ 
graphical  knowledge. 

In  addition  it  awards  the  David  Livingstone  Centenary  Medal,  founded  by  the 
Hispanic  Society  of  America. 

The  qualifications  for  Fellowship  are  an  interest  in  exploration  and  travel,  in  the 
spread  of  geographical  knowledge,  and  in  the  advancement  of  science. 

A  Fellow  is  entitled  to  the  use  of  the  library,  reading  and  map  rooms;  to 
admission  to  all  lectures  and  exhibitions ;  to  The  Geographical  Review ;  and  to  the 
Society's  special  publications,  which  include  occasional  books  and  maps. 

The  annual  dues  are  ten  dollars. 
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EXPLORATIONS  IN  THE  LOP  DESERT 
By  SIR  AUREL  STEIN.  K.C.I.E..  &c. 

The  journey  to  he  deserihtnl  in  these  pajii's  formed  part  of  an  extended 
trip  undertaken  nmler  the  auspices  of  the  Indian  jrovernment  which  duriiif; 
three  years  (1913-1911))  carried  me  through  the  whole  leiifrth  of  Central 
Asia,  from  Kashmir  to  the  ancient  Great  Wall  of  China  and  hack  a^rain 
to  India  across  Turkestan  and  the  eastern  borderlands  of  Persia.*  A  brief 
account  of  it  may  serve  to  illustrate  the  ireofrraphical  and  areheolofrical  aims 
for  the  sake  of  which  1  returned  to  the  dreary  region  where  the  Tarim 
River,  and  with  it  the  united  drainage  of  the  huge  basin  of  C'hinese 
Turkestan,  finally  loses  itself  amidst  wastes  of  dried-up  salt  marsh,  bare 
c*lay,  and  drift  sand. 

Ever  since  my  first  visit  to  the  Lop  Desert  in  the  winter  of  1907,  de¬ 
scribed  in  my  “Ruins  of  Desert  Cathay,”  the  fascination  of  the  region  had 
drawn  me.  There  were  problems  of  distinct  geographical  interest,  con¬ 
nected  with  the  question  of  the  “desiccation”  of  innermost  Asia,  to  be 
studie<l  in  that  desert  depression,  some  300  miles  from  east  to  west  and 
about  half  the  distance  acros.s.  between  the  foot  of  the  Altin-tagh,  a 
range  belonging  to  the  Kwenlun  system,  on  the  south,  and  the  barren  hills 
of  the  Kurnuk-tagh.  an  outpost  of  the  Tian-shan,  on  the  north.  Most  of 
the  ground  still  remained  unexplored. 

E(|ually  attractive  to  me  was  the  hope  that  I  might  find  there  ruined 
sites  long  ago  abandoned  to  the  desert  and  that  they  might  yield  to  the 
spade  more  relics  of  that  ancient  civilization  which,  as  the  joint  product 
of  Indian,  Chinese,  and  Classical  influences,  had  once  flourished  in  the 
Tarim  Basin  and  upon  which  it  has  been  my  good  fortune  to  throw  light 
by  my  former  explorations.  Chinese  historical  records  show  that  through 
those  dismal  and  now  wholly  waterless  tracts  had  once  pas.sed  an  important 
trade  route,  by  which  in  the  first  eenturies  before  and  after  the  commence- 

•  A  preliminary  ai^rount  of  the  whole  Journey,  with  map  in  l:7.5OO.0t)O.  appeared  in  the  Gfogr-Journ., 
Vol.  48.  1916.  pp.  97-130  and  193-2». 

Copf/rigkt,  hy  thr  Antericnn  Oeofimphlcnl  fltx-irly  of  .Vew  York 
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j  ineiit  of  our  era  China  seeured  its  earliest  direct  contact  with  Central  Asia, 

;  India,  and  the  distant  West.  To  trace  this  route  right  through  over  ground 

I  as  yet  tinexplored  was  a  task  which  by  its  comhined  geographical  and  his- 

j  torical  interests  forcibly  appealc<l  to  me. 

j  Work  in  the  Loj>  Desert  would  be  jmssible  only  during  the  few  winter 

months  when  the  severe  cold  permits  of  the  carriage  of  water  in  the  con¬ 
venient  form  of  ice.  So,  ever  since  my  start  from  Kashmir  at  the  end  of 
1  duly,  l!)l.‘l,  I  had  been  obliged  to  travel  and  work  at  high  pressure  in  order 

I  to  arrive  in  good  time.  Hy  dint  of  constant  exertions  I  had  managc<l  to 

accomplish  the  journey  of  some  2,200  miles  across  little-known  portions 
of  the  ice-clad  Iliudukush  ranges,  the  Pamirs,  and  along  the  whole  length 
of  the  great  Takla-makan  Desert,  that  true  “sea  of  sand,”  in  a  little  over 
five  months,  and  at  the  same  time  to  carry  out  what  new  explorations  my 
routes  offered  a  chance  for. 

Entrance  into  the  Lor  Reoion 

On  January  8,  1914,  I  arrived  at  Charkhlik  (map.  Fig.  1)  together  with 
three  of  my  Indian  assistants.  A  few  days  later  L  had  the  satisfaction  of 
being  rejoined  by  Rai  Hahadur  Lai  Singh,  my  faithful  old  travel  com¬ 
panion  from  the  Survey  of  India,  who  during  a  separation  of  nearly  four 
months  had  been  effecting  important  surveys  along  the  high  main  range 
of  the  Kwenlun.  It  was  at  that  little  oasi.s,  the  only  settlement  of  any 
importance  in  the  Lop  region,  that  I  had  to  procure  the  whole  of  the 
supplies,  labor,  and  extra  camels  which  our  several  parties  would  need  in 
the  desert  eastwards. 

I  found  the  difficulties  of  this  task  greatly  increased  by  a  local  upheaval, 
characteristic  of  the  troubled  conditions  of  Chinese  Turkestan,  which  had 
just  preceded  my  arrival.  It  was  a  queer  story,  this  irruption  of  a  band  of 
Chinese  “revolutionaries,”  recte  bandits,  from  Charchan  who,  without 
interference  from  the  Turki  Mohammedan  population,  had  murdered  the 
local  Chinese  magistrate  and  set  up  their  leader  as  amhan  in  his  place, 
only  to  be  within  a  week  surprised  and  killed  in  turn  by  a  party  of  Tungan 
troops  in  the  pay  of  the  provincial  “government.”  All  Chinese  civil 
authority  had  disappeared,  without  which  no  effective  help  could  be  hoped 
for  from  the  easy-going  Lopliks  and  their  indolent  hegs.  The  pas.sage  of 
fresh  botlies  of  Tungan  troops  threatened  completely  to  exhaust  what 
slender  supplies  the  two  hundred  homesteads  of  Charkhlik  still  retained. 


ARrHEOIXKHCAL  WoRK  AT  MiRAX 

After  six  days’  anxious  stay  at  Charkhlik  we  transferred  our  base  to 
Miran,  two  long  marches  away  to  the  ca.st,  the  last  s|>ot  of  cultivation  on 
that  lonely  track  through  the  “Desert  of  liOp”  which  Marco  Polo  followed 
about  1273  on  his  one  month’s  caravan  journey  to  Sha-chou,  or  Tun-huang, 
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on  the  westernmost  border  of  (’hina  proper.  Tn  1007  I  had  made  impor¬ 
tant  discoveries  there  among  ruins  which  mark  the  site  of  the  earliest 
capital  of  the  Kingdom  of  Shan-shan  or  Lon-lan,  as  the  Chinese  annals 

\ 
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Apcieiu  LopLike  Iwd  Kdrf) 


Undent  remains 
Camping  place 
Caramin  track 
Ifuined  fort 
fiOute  of  SirAurel  Stem 
ftoute  of  la!  Smgh 


Anaent  mer  bed  (dry) 

Onft  sand  area 
A  Ruined  stupa  fsbnnej 
Salt  marshes 

^  ^  Salt  encrusted  dry  lake  bed 

rrirhlll  fardongs fwtnd eroded ndges 
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no.  2— Interior  of  ancient  fort  with  wlnd-breache<l  portion  of  rampart,  fouthweat  of  Lou-lan  site.  Heavy  timber  cKibrls  In  foreground  marki  position  of 
completely  eroded  itructure.  (All  photoe  by  the  author.) 
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influence  of  the  Greeo-IiiuUlhist  art  of  the  northwestern  frontier  of  India, 
and  some  almost  Hellenistic  in  character.  Owiiifr  to  shortness  of  time  and 
technical  difticulties  we  had  then  been  able  to  remove  the  frescoes  from 
only  one  of  these  temples.  The  recovery  of  what  survived  in  the  other 
temple  proved  a  very  delicate  task.  The  icy  blasts  which  almost  constantly 
sweep  across  the  bare  gravel  glacis  at  the  foot  of  the  Altin-tagh  made  the 
work  particularly  trying.  But  in  the  end  we  succeeded  iu  removing  and 
packing  with  all  needful  care  for  their  long  journey  to  India  the  friable 
plaster  panels  of  the  fine  frescoed  dado  with  its  cycle  of  youthful  figures, 
set  between  graceful  garland-carrying  putti. 

Strange,  indeed,  seemed  the  contrast  between  the  pleasures  of  life, 
symbolized  on  these  crumbling  walls  by  some  modest  artist  from  the  far-off 
Hellenized  East,  and  the  lifeless  desolation  of  the  ruined  site  as  it  now  is. 
But  it  impressed  itself  even  more  strongly  upon  me  through  the  manifold 
anxieties  and  cares  which  attended  my  fortnight’s  labors  at  Miran.  1  knew 
that  a  timely  start  was  es.sential  for  the  execution  of  the  explorations  I  had 
planned  in  the  waterless  desert  north  and  northeast  of  the  present  Lop-nor 
marshes.  It  was  certain  that  without  adequate  transport  and  supplies  it 
would  be  impossible  to  effect  the  whole  of  my  program  or  even  to  trans¬ 
port  my  heavy  baggage  by  the  desert  track  towards  Tun-huang. 

Pkwarations  for  the  Desert  Journey 

For  the  sake  of  my  proposed  excavations  I  needed  to  take  a  compara¬ 
tively  large  party  of  laborers  into  the  desert,  and  my  own  fifteen  .stout 
camels  would  not  have  sufficed  merely  for  the  carriage  of  the  ice  which 
was  to  keep  us  all  supplied  with  the  minimum  provision  of  water  and 
still  less  for  that  of  the  indispensable  fooil  and  (xpiipment.  In  the  dis¬ 
turbed  state  of  affairs  at  Charkhlik  it  had  been  imiK)ssible  to  secure  hired 
camels  besides  the  seven  I  managed  to  bring  from  Charchan.  My  supplies 
for  men  and  beasts  during  a  minimum  of  two  and  a  half  months  were 
equally  far  from  completeness. 

Amidst  all  these  preoccupations  there  appeared  unexi)ectedly,  as  we 
were  at  work  at  the  ruined  temple,  Sher  Ali  Khan,  an  enterprising  Pathan 
trader  from  Bajaur,  now  on  his  way  to  Khotan  with  silk  and  tea  from 
distant  Szechwan.  I  greeted  his  burly  figure  clad  in  heavy  furs  with 
delighted  surprise.  Seven  years  before  I  had  met  him  at  Tun-huang,  and, 
as  an  old  ac<iuaintance  and  mindful  of  what  he  owed  to  the  sircar  as  an 
Indian  subject,  he  was  eager  to  help. 

In  his  caravan  were  ten  hired  camels  from  Tun-huang  which,  after  a 
good  rest,  might  become  fit  for  facing  the  long  journey  back  under  loads. 
In  addition,  the  lucky  encounter  enabled  me  to  confide  to  the  care  of  this 
trustworthy  merchant  the  heavy  cases  with  frescoes  ami  other  antitpies 
which  my  excavations  at  Miran  had  yielded,  for  safe  transport  to  the 
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Ilritish  ('onstilate  at  Kaslipar,  some  two  months’  caravan  journey  west¬ 
wards. 

It  was  of  some  advantafre,  t<K),  that  tlie  dozen  families  of  Lopliks.  who 
formerly  dwelt  at  Ahdal,  near  the  marshes  of  Lop-nor,  as  semi-nomadic 
fishermen  and  hunters,  had  since  1908  transferred  their  homesteads  to  the 
patches  of  land  now  a^rain  after  centuries  of  ahandonment  irri>ratt*d  from 
the  stream  of  Miran.  The  fact  of  their  transformation  into  casual  agricul¬ 
turists  made  it  easier  to  secure  from  amou^  them  laborers,  together  with 
a  few  camels  and  some  additional  supplies. 


Fin.  8- Remains  of  ruined  afi/pa,  or  sbrine.  on  wind-eroded  terrace,  Ix>u-Ian  site.  (Naik  Shams 
Din  in  middle  of  ruin«>d  mound.) 


On  January  2.‘1  I  started  Lai  Siiifrh  to  Tikenlik,  a  small  Lop  colony  seven 
marches  northward  by  the  terminal  course  of  the  Tarim.  There,  if  all 
went  well,  he  woidd  pick  up  the  seven  stroiif;  camels  I  had  a.sked  Abdur 
Hahim,  the  hardy  hunter  from  Sinper  and  my  old  puide  of  1907  in  the 
Kuruk-taph,  to  provide.  From  Tikenlik  Lai  Sinph  was  to  carry  out  a 
survey  of  the  ancient  dry  river  bed  and  its  branches  by  which  the  waters 
of  the  Konche-darya  once  reached  the  area,  now  wholly  desiccated  desert, 
south  of  the  Kuruk-taph  foothills.  There  Sven  Iledin  had  discovered  in 
1900  the  ruins  of  the  “Lou-lan”  site  which  seven  years  later  yielded  me 
abundant  archeological  spoil,  and  there  was  to  be  our  rendezvous. 

Some  days  after  Lai  Sinph’s  departure  I  sent  off  Muhammad  Yakub 
Khan,  my  second  Indian  surveyor,  by  the  desert  track  leading  to  Tun- 
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huaiii',  in  order  t<»  earry  a  series  of  exaet  leveling  operations  from  the 
northeastern  end  of  the  fjreat  salt-enernsted  basin  wliieh  marks  the  ancient 
dried-up  Lop  Lake,  to  the  point  where,  I  believe,  the  drainage  of  the 
Su-lo  Ho  eoiuing  from  the  far-off  Nan-shan  ranges  had  once  joined  it. 

My  own  tasks  included  the  excavation  and  clearing  of  any  ruins  which 
might  he  revealed  by  the  exidoration  of  the  dried-up  delta  of  the  Kuruk- 
darya,  or  “Dry  Kiver,”  and  the  search  for  the  ancient  Chinese  route  once 
leading  eastward  from  Lou-lan.  Ade<iuate  time  had  to  he  assured  for  the 
latter  rather  ha/.anhuis  task  and  for  the  survey  of  the  unexplorecl  northern 


Pio.  4— Kuined  dwelliiiK  on  wind-eroded  terrace,  with  itupn  ruin  on  risht.  Loudan  site.  (I.al)orer 
on  top  of  terrace  marks  original  itround  level.) 


and  eastern  portions  of  the  great  salt-encrusted  lake  bed  which,  there  was 
reason  to  assume,  that  ancient  route  must  have  passeil  through  or  skirted. 
All  this  would  have  to  he  done  before  the  winter  cold  broke  up  or  the  stay¬ 
ing  power  of  the  camels,  on  which  everything  depended,  became  exhausted. 

What  with  big  loads  of  ice  sufficient  to  assure  minimum  allowances  of 
water  for  thirty-five  people  for  at  least  one  month ;  with  foml  supplies  for 
one  month  for  all  and  for  an  additional  month  for  my  own  people;  and 
with  the  indispensable  outfit  of  tents,  furs,  felts,  etc.,  to  afford  protection 
in  the  wintry  desert  exposed  to  freezing  gales,  the  thirty  camels  I  had 
succeeded  with  great  difficulty  in  procuring,  including  my  own,  were  by 
no  means  too  many.  It  goes  without  saying  that  everybody  had  to  walk 
and  that  the  twenty-five  laborers  taken  had  to  help  by  the  carriage  of 
light  loads. 
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Native  Personnel  of  the  Party 

Most  of  tluMii  were  hardy  Lopliks.  inunMl  to  privations  and  exposure  in 
the  desert  hy  generations  of  senii-noinadie  existence  and  yet  accustomed, 
t(K),  by  the  recent  chaiifje  in  their  condition  of  life  to  wielding  the  ketman, 
or  hoe,  that  excellent  implement  of  the  Turkestan  digger.  I  also  had  the 
support  of  my  trusted  old  Loplik  follower,  Tokhta  Akhun.  First  employed 
hy  Sven  Hedin,  he  had  previously  proved  most  useful  to  me  hy  his  pluck  and 
his  instinct  of  the  horn  hunter  of  wild  camels.  A  curious  contrast  to  him 
was  Has.san  Akhun,  my  quicksilvery  head  cameleer  from  Kashgar,  with 
wlnnn  reailers  of  my  former  personal  narratives,  “Sand-Burietl  Ruins  of 
Khotan”  and  “Ruins  of  Desert  Cathay,”  have  become  acquainted.  To 
no  one  could  I  have  entrusted  the  care  of  the  brave  camels  with  more  con¬ 
fidence  than  to  him.  Ever  quarrelsome,  full  of  conceit,  and  the  posses.sor 
of  a  terribly  sharp  tongue,  the  small  but  wiry  fellow  was  a  very  difficult 
person  to  manage  on  ordinary  caravan  journeys  and  still  more  so  when 
near  the  temptations  of  bazars  in  villages  or  towns.  But  he  pos.sessed  all 
the  knowledge  and  skill  of  the  born  cameleer  which  only  inherited  instinct 
and  long  early  training  can  give.  It  was  he  who  had  selecttni  for  me  from 
the  summer  grazing  grounds  in  the  outer  hills  south  of  Khotan  the  fifteen 
fine  camels  which  were  to  he  my  “ships  of  the  desert”  on  this  journey. 

His  staff  was  completed  by  his  nephew,  young  Mahmud,  a  chubby  and 
rather  phlegmatic  boy,  and  by  Mahmud  “the  big,”  a  «iuiet  young  Khotanese 
whom  I  had  transferred  from  Lai  Singh’s  party  and  who  in  time  learned 
to  accommodate  himself  to  his  imperious  “skipper’s”  ways. 

January  31  was  my  last  day  at  Miran  and  a  terribly  busy  one.  Short 
as  we  were  of  camels,  fresh  trouble  had  arisen  two  days  before  by  two  of 
our  own  having  strayeil  from  the  scrubby  jungle  belt  near  the  Miran 
stream.  They  had  been  tracked  into  the  desert  towards  Charkhlik,  and 
search  jiarties  had  to  be  organized  to  secure  them  if  possible. 

ST.ART  of  the  I)l>iERT  JOURNEV 

The  next  morning  1  had  the  satisfaction  of  st*eing  my  large  column  started 
at  last  for  the  desert  northeastward.  It  had  cost  great  efforts  to  organize  it  at 
this  last  humble  outpost  of  Turkestan  civilization,  and  the  trouble  and  pres¬ 
sure  involvetl  had,  no  doubt,  been  felt  by  the  easy-going  Lopliks;  but,  when 
the  leave-taking  was  all  done  and  rewards  had  been  duly  deposited,  I  could 
see  in  their  honest  Mongolian  faces  only  the  reflection  of  kindly  feelings 
and  giKKl  wLslies  for  my  success.  Rarely  had  the  Turki  farewell,  “Fol 
bolsun'*  (“May  there  be  a  road”),  sounded  in  my  ears  so  pregnant  with 
meaning. 

There  was  delightful  peace  and  a  sense  of  uature  still  alive  in  the  belt 
of  thickly  growing  wild  poplars  through  which  our  track  first  led  along 
the  dying  course  of  the  Mirau  stream.  Theu  we  passed  into  a  zoue  of 
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somber  tainarisk-eovered  sand  cones,  typical  of  the  true  desert  marpn  in 
the  south  of  the  Takla-makan,  and  finally,  erossinp  a  dismal  expanse  of 
absolutely  bare  salt-impregnateil  plain,  reached  the  bank  of  the  Tarim 
by  niffhtfall.  A  little  cluster  of  mud  hovels  and  reed  huts  marked  the 
abandoned  fishing  hamlet  of  Abdal.  But  one  of  these  ha»l  been  kept 
habitable  by  Tokhta  Akhun  and,  fitted  for  the  o<*easion  with  warm  felt 
rugs,  offered  welcome  shelter  for  my  first  good  night’s  rest  after  many 
anxious  weeks. 

The  nights  were  still  bitterly  cold — during  one  of  them  the  minimum 
thermometer  registered  — 12®  F.,  and  a  strong  sheet  of  ice  covered  the 
deep  but  narrow  channel  through  which  the  Tarim  in  its  sluggish  terminal 
course  empties  itself  below  Abdal  into  the  marshes  and  lag(M)ns  of  Tjop- 
nor;  and  so  the  crossing  of  our  many  camels  with  their  loads  to  its  north 
bank  could  be  effected  with  ease  in  the  morning.  It  was  strange  to  feel 
that  in  crossing  those  forty  yards  of  ice  we  had  pas.sed  over  all  that  was 
left  of  the  waters,  so  extensive  in  spring  and  summer,  which  the  glacier- 
clad  high  ranges  of  the  Kwenlun,  the  ea.stern  Pamirs,  and  the  Tian-shan 
send  down  into  the  huge  Tarim  Basin. 

A  cloudy  sky  and  the  dust  haze  raised  by  the  bitter  northeast  wind 
blowing  into  our  faces  made  the  ground  traversed  in  the  day’s  march  look 
even  more  lugubrious  than  it  was  by  nature.  A  succession  of  dreary  reetl- 
covered  marshes  on  our  right  fringed  the  course  of  the  dying  Tarim, 
while  northward  extended  a  bare  sandy  plain  with  thin  scrub  and  scanty 
tamarisk-crowned  sand  cones,  the  slow  growth  of  centuries  along  the  edge 
of  the  true  desert  of  drift  sand.  Far  away  were  dimly  seen  the  soft  out¬ 
lines  of  its  yellow  big  dunes.  We  followeti  a  well-marked  track  of  Loplik 
fishing  parties  and  hunters,  and  in  the  late  afternoon  it  brought  us  to  a 
string  of  small  lagoons  fed  by  the  spring  floods  of  the  Tarim,  the  last  place 
where  we  could  find  good  ice  to  carry  into  the  desert. 

The  ice  was  nearly  a  foot  in  thickness  and  tasted  perfectly  fresh,  though 
the  water  was  very  brackish  and  scarcely  drinkable  for  men.  All  through 
the  night  the  ice  cutting  and  packing  continued  by  the  light  of  bonfires, 
and  by  dawn  next  morning  forty-three  bags  were  ready.  They  had  been 
tied  under  Hassan  Akhun ’s  expert  direction  to  those  shotas,  or  pairs  of 
short  ladders,  which  throughout  Turkestan  serve  for  the  eonvenient  car¬ 
riage  of  camels’  loads.  When  at  last  the  convoy  was  started,  with  all 
camels  heavily  laden  and  twenty  carrying  ice,  progress  was  neces.sarily 
slow.  All  day  we  pa.s.sed  between  or  across  dry  lagoons,  covered  with  a 
thin  crust  of  salt,  or  shOr,  which  on  my  march  to  Lou-lan  in  December, 
IfiOfi,  had  still  held  water.  The  total  al)sence  of  live  vegetation  near  these 
lake  beds  was  striking,  as  if  the  hardy  ree<is  and  tamarisks  of  the  desert 
edge  had  been  too  wary  to  plant  themselves  near  sueh  short-lived  inunda¬ 
tions  of  the  dying  river.  It  is  different  with  the  fish,  as  Tokhta  Akhun 
explained  from  long  experience.  Having  been  carried  into  these  depres- 
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sions  whenever  exeeptional  sprinp  flcMnis  fill  them  at  intervals,  they  remain 
behind  while  the  channel  that  hroupht  the  fresh  water  irradually  dries  up. 
As  the  water  left  in  such  lai;(M)ns  fjets  more  and  more  brackish,  the  fish  rise 
nearer  to  the  surface  and  are  then  caught  with  ease  by  the  Lopliks. 


Nati’re  of  the  Country  TRAVtaisED 

Next  morning  we  set  out  for  our  immediate  goal,  a  ruine<l  fort  in  the 
desert  northward  which  Tokhta  Akhun  had  sightetl,  apparently  in  lillO, 
when  he  returned  from  the  Lou-lan  site  after  guilding  thither  Mr.  Tachi- 
bana,  the  young  Japanese  explorer.  On  the  morning  of  February  4  I 
started  my  caravan  with  confidence.  The  atmosphere  had  cleared  with 
the  rapidity  character istie  of  the  desert  winter,  and,  as  if  to  assure  me  of 
the  accuracy  of  our  plane-table  survey,  there  showed  clearly  about  eighty 
miles  away  to  the  south  the  snow-covered  Kwenlun  range. 

The  ground  traversed  on  the  day’s  march  was  still  easy,  permitting  the 
camels  in  spite  of  their  heaAy  loads  to  maintain  a  steady  rate  of  two  miles 
an  hour.  The  succession  of  wide  .shallow  lake  beds  which  we  crossed  or 
pa.s.sed  by  showed  signs  of  having  dried  up  recently.  Only  boggy  patches 
remained,  and  at  one  point  some  small  pools.  Their  water  was  so  salt  that 
no  ice  had  formed  over  them.  Towards  the  end  of  the  march  we  came  upon 
the  first  patches  of  ground  cut  up  by  the  erosive  action  of  the  wind  into 
small  clay  ridges  with  shallow  trenches  between,  all  running  from  east- 
northea.st  to  west -southwest.  They  were  the  familiar  yardangs  of  the 
desert  round  the  Lou-lan  ruins  (see  Fig.  5). 

I  did  not  feel  sorry  when  the  troublesome  belt  of  yardangs  gave  way 
again  to  a  wide  dry  lake  bed  with  patches  of  reeds  and  low  thorny  scrub 
growing  on  its  northern  edge.  It  was  the  last  chance  of  some  grazing  for 
the  camels,  and  not  without  good  reason  had  Tokhta  Akhun  chosen  the 
spot  for  the  night’s  camp.  A  group  of  high  sand  cones  covered  with  thick 
tamarisk  growth  mostly  dead  served  him  as  a  convenient  guiding  point 
and  now  furnished  some  shelter  for  the  men  and  abundance  of  fuel  for 
the  camp  fires.  The  first  distribution  of  ice  was  made  that  evening  by  Naik 
Shams  Din,  my  “handy  man’’  from  the  Bengal  Sappers  and  Miners,  to 
everyone  in  our  large  party.  All  the  men  had  been  made  to  bring  their 
main  food  supplies  in  the  shape  of  ready-baked  small  loaves  of  bread ;  and 
so  the  daily  issue  to  them  of  ice  could  he  limitetl  to  a  quantity  sufficient 
to  provide  about  three  pints  of  water  for  the  jug  of  tea  required  by  each 
one  in  the  evening  and  again  in  the  morning. 

An  early  start  was  as.sured  the  next  morning.  Climbing,  as  soon  as  the 
sun  rose,  a  big  tamarisk  cone  some  forty  feet  high,  I  had  the  satisfaction 
of  sighting  through  a  powerful  binocular  the  ruin  w’e  were  bound  for  far 
away  on  the  hazy  horizon.  The  ground  crossed  as  we  steered  towards  it 
was  desolate  in  the  extreme.  Not  a  trace  of  living  vegetation  survived 
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on  the  expanse  of  bare  elay  which  the  erosive  action  of  wind  had  cut  up 
into  an  unendiiif;  succession  of  steep  terraces  separatetl  by  trenches  and 
tnnijflis.  Their  direction,  invariably  running  east -northeast  to  west-north¬ 
west  as  elsewhere  throughout  the  Lop  Desert,  showed  jdainly  how'  the 
prevailing  winds  have  during  countless  ages  swept  down  from  the  cold 
uplands  of  southern  Mongolia  into  the  depressed  Lop-nor  ba.sin. 

PRKHISTORir  AM)  HISTORIC  FiNDS 

Forewaruetl  by  experience  on  my  former  journey  I  had  told  the  men 
to  keep  a  close  bK)kout  for  relics  exposed  by  wind  erosion,  and  scarcely  had 
we  covered  six  miles  in  our  weary  tramp  across  yardangs  when  the  first 
stone  implement,  a  flint  arrowhead,  was  picked  up  under  my  eyes.  The 
promised  small  rewards,  promptly  i)aid,  made  everybtxly  keen  for  this 
hunt,  and  the  finds  increased  so  rapidly  that  I  had  my  hands  and  pockets 
soon  filled  with  them. 

All  kinds  of  simple  implements  of  the  Stone  Age  were  represented 
among  these  finds,  the  small  saws,  knives,  and  scrapers  of  Paleolithic  man, 
as  well  as  stone  arrowheads  and  celts  of  a  more  advanced  stage.  Potsherds, 
too,  of  Neolithic  type  soon  appeared  in  plenty.  There  could  be  no  doubt 
that  we  were  pa.ssing  across  a  belt  which  in  prehistoric  times  must  have 
been  regidarly  inhabited.  Presently  we  picked  up  a  well-preserved  Chinese 
copper  coin  of  the  type  which  was  common  under  the  Han  dynasty  imme¬ 
diately  before  and  after  the  beginning  of  our  era. 

As  more  coin  fragments  of  the  same  type  followed  it  was  clear  that 
occupation  had  here  continued  into  the  earliest  historical  period  as  yet 
traceable  in  the  Lop-nor  region.  Then  we  came  upon  a  broad  bed  running 
west  to  ea.st,  shov^ni  unmistakably  as  that  of  a  river  by  its  uniform  depth, 
its  winding  hanks,  and  the  rows  of  dead  toghraks,  or  wild  poplars,  which 
lined  them.  Shriveled  and  bleached  by  centuries  of  exposure,  some  of  the 
gaunt  trunks  still  stood  upright. 

Exploration  op  a  Ruined  Fort 

A  mile  farther  on  we  reached  the  ruineil  fort  (Fig.  2).  Its  ramparts, 
forming  a  square  of  about  200  yards,  rose  boldly  above  the  ground  outside, 
which  erosion  had  cut  up  and  lowere<l  in  places  fully  fifteen  feet  below  the 
original  level.  Their  solid  construction  in  layers  of  brushwood  fa.seines 
and  wild  poplar  trunks  alternating  with  layers  of  stamped  clay,  fully 
32  feet  wide  at  the  ba.se,  would  alone  have  sufficed  to  assure  me  of  the 
antiquity  of  the  ruin;  for  it  was  the  same  system  which  I  had  found  before 
in  all  fortified  posts  and  stations  built  by  the  Chinese  on  their  first  advance 
into  the  Tarim  Hasin.  Rapidly  we  i.nloaded  the  camels  and  stacked  their 
precious  loads  of  ice  under  the  north  wall  of  the  fort  where  its  foot, 
partially  undercut  by  wind  erosion,  offered  shade  and  protection  from  the 
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Fkj.  6— Interior  of  anrient  Chineie  fort,  with  ramparts  built  of  reed  fascines.  (Top  of  debris-covered 
mound  marks  original  ground  level  before  wind  erosion.) 

Fi<i.  7— Wind-eroded  clay  ri<lge.  northeast  of  Lou-lan  site.  )>earing  remains  of  ancient  fort. 
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midday  sun.  Then  Afrazgnl,  with  Niaz  Pawan,  a  young  Loplik  hunter, 
and  two  camels  carrying  light  loads  of  indispensahle  fiwMl,  ice,  and  kit, 
was  despatcheil  westwards  to  re<*onnoiter  a  second  small  fort  which  Tokhta 
Akhun  had  reportetl  and  to  search  for  more  ruins  along  the  ancient  river 
eourse  we  had  crossed. 

I  lost  no  time  in  exploring  the  fort.  It  was  marked  by  foundation 
beams,  some  of  them  thirty  feet  in  length,  indicating  a  striicture  of  a  very 
solid  type.  Portions  of  the  wall  were  built  of  timber  and  plaster.  Where- 
ever  breaches  occurred  in  the  walls  sand  had  entered  and  much  sand¬ 
blasting  had  been  done.  The  eastern  wall  was  well  preserved,  for  much 
drift  sand  had  collect e<l  in  the  leeward  side  of  the  rampart,  filling  the  rooms 
here  to  a  height  of  seven  feet  and  more.  This  heavy  cover  of  sand  had 
preserved  the  internal  arrangements,  such  as  sitting  platforms,  fireplaces, 
carved  posts  supporting  the  ceiling,  in  go<KV  condition. 

The  doors  by  which  the  rooms  communicated  with  each  other  were  still 
in  their  places,  with  folds  ajar,  just  as  the  last  occupants  had  left  them. 
One  still  retained  the  coarse  string  intended  for  its  fa.stcning.  One  of 
the  rooms,  in  which  we  found  a  small  clay-built  platform  with  its  top 
reddened  by  fire  and  close  by  a  roughly  carved  wooden  trough  probably 
used  as  a  cooling  tank,  had  evidently  been  tenanted  by  a  black-smith.  Frag¬ 
ments  of  large  jars  in  coarse  pottery  and  of  a  few  iron  instruments  had 
been  left  behind;  but  otherwise  there  was  a  curious  absence  of  signs  of 
continuous  occupation. 

Everything  i><)inted  to  the  little  fort's  having  probably  been  intended  to 
serve  as  a  station  on  the  direct  route  connecting  the  Lou-lan  settlement 
with  Miran,  the  ancient  capital  of  the  Lop  region.  There  was  an  absence 
of  agricultural  implemeuts  and  of  indications  of  local  cultivation,  the 
straw  in  the  plaster  of  the  walls  was  all  of  reeds,  and  all  the  timber  was  of 
riverine  jungle.  Owing  to  its  distance  from  cultivated  ground  the  site 
had  been  occupied  only  at  intervals.  Our  survey  proved  that  it  lay  on 
the  straight  line  leading  from  Miran  to  Lou-lan,  almost  exactly  halfway 
between  the  latter  and  the  nearest  point  on  the  Tarim.  The  Chinese  copper 
coins  and  other  small  metal  objects  which  the  men  picked  up  in  numbers 
on  eroded  soil  near  the  fort  left  no  doubt  of  its  dating  back  to  the  early 
period  of  Chinese  occupation  in  the  first  centuries  of  our  era. 


Excavation  of  a  Near-by  Ruined  Site 

Soon  Afrazgul  returned  from  his  reconnaissance  bringing  good  news. 
Northwest  of  Tokhta  Akhun ’s  second  ruined  kurghan  he  had  come  upon  a 
scattered  group  of  small  ruins,  unmistakably  those  of  houses,  where  he 
found  coins,  beads,  and  other  small  objects.  Leaving  Afrazgul  behind  to 
make  an  accurate  plan  of  the  large  fort,  I  moved  out  next  morning  with 
my  pos.se  of  diggers  to  the  new  field  of  work. 
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Tokhta  Akhuii’s  second  kuryhan  proved  a  small  oircumvallation  of  the 
same  type,  measuring  inside  some  70  yards  by  4fi.  In  spite  of  the  solid 
construction  in  which  courses  of  tamarisk  fasidnes  alternated  with  thicker 
layers  of  clay,  the  destructive  force  of  erosion  had  here,  tt)0,  completely 
effaced  the  northeastern  portion  of  the  ramparts.  Xo  trace  of  any  struc¬ 
tural  remains  in  the  interior  could  he  found.  But  within  the  southeastern 
corner  a  small  area  of  the  ground  had  received  protection  hy  a  thick  deposit 
of  refuse,  consisting  mainly  of  reed  straw  and  dung.  Evidently  at  one 
time  the  place  had  been  used  as  a  shelter  by  shepherds. 

As  the  men  proceeded  to  dig  away  at  the  litter  there  emerged  abundant 
rags  of  felt  and  coarse  fabrics  in  wool  and  linen,  together  with  a  few 
pieces  of  silk,  one  showing  a  neat  knot-dyed  pattern.  I  had  told  the  diggers 
to  look  out  carefully  for  any  fragments  of  paper,  with  the  promise  of  a 
good  reward  for  any  piece  that  might  show  writing.  There  was  no 
little  excitement  when  there  went  up  the  first  shout  of  ‘^khai!”  (i.  e. 
writing).  It  was  a  tiny  piwe  of  thin  i)aper,  only  about  two  inches  square. 
But,  as  I  unfolded  it  with  fingers  half  benumbed  from  the  cold  north¬ 
east  wind,  I  recognized  to  my  great  delight  a  few  characters  recalling 
the  old  Aramaic-like  script  of  which  the  few  Early  Sogdian  documents  first 
discovered  by  me  in  1907  at  the  Lou-lan  .site  and  on  the  ancient  Chinese 
border  line  of  Tun-huang  had  so  far  remained  the  only  known  specimens. 

Three  miles  farther  on,  across  troublesome  yardanys  and  low  dunes,  there 
was  an  ancient  river  bed  clearly  marked  by  dead  toyhrak  trunks  and,  on 
either  bank,  appeared  widely  scattered  the  skeleton-like  remains  of  half-a- 
dozen  ruined  structures.  In  each  case  they  occupied  the  top  of  steep 
terraces  of  clay,  resembling  small  islands  which  wind  erosion  had  carved 
out  from  what  was  once  the  level  area  of  houses. 

It  was  clear  that  the  erosive  action  of  wind-driven  sand  had  worked 
terrible  havoc  here,  and  when  I  approached  the  first  ruin  it  did  not  sur¬ 
prise  me  to  find  that  the  wattle-and-timber  wall  still  surviving  of  the 
large  central  hall  rose  only  two  feet  or  so  above  the  ground.  But  fortu¬ 
nately  a  thick  refuse  layer  had  helped  to  protect  the  original  floors  here 
and  in  portions  of  the  rooms  once  adjoining. 

As  soon  as  we  began  to  clear  it  there  emerged  pieces  of  fine  colored 
rugs  and  other  fabrics  in  abundance  from  beneath  reed  straw,  camel  dung, 
and  the  like.  Soon  there  followed  Chinese  paper  documents,  one  quite 
large,  and  a  fragment  of  a  text  beautifully  written  in  that  modification  of 
ancient  Indian  script  known  as  Central  Asian  Brahmi.  When  at  last  there 
appeared  a  small  wetlge-shaped  recoi’d  on  wood  in  an  early  Indian  language 
and  the  same  Kharoshthi  writing  which  I  knew  so  well  from  hundreds  of 
wooden  documents  of  the  third  century  A.  I),  unearthed  at  the  Niya  site 
in  the  south-central  Takla-makan,  there  remained  no  possible  doubt  about 
the  early  date  of  these  ruins  and  the  civilization  to  which  they  belonge<l. 

Interesting  finds,  too,  of  small  objects  of  personal  or  household  use  came 
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to  light  in  plenty,  closely  agreeing  in  type  with  those  recovered  before 
from  the  Lou-lan  site.  There  were  strips  of  brocade  and  pieces  of  a  hag 
in  many-colored  silk;  fragments  of  a  richly  ornanienttNl  headpiece  with 
bridle  in  leather  and  bronze;  a  finely  carved  wcMwlen  cnp  and  howl ;  two  large 
eating  trays  of  wood,  etc.  From  a  sheltered  corner  there  turned  uj>  in 
quick  succession  four  large  hoards  beautifully  lacfpiered  in  Pompeian  red 
and  decorateti  with  bronze  studs  which  must  have  formed  originally  part  of 
a  box,  besides  many  other  objects  of  smaller  size,  such  as  an  arrow  shaft, 
spindle,  bone  Simon,  etc.  In  the  central  hall  the  massive  w(M)dcn  pillar, 
about  15  feet  long,  which  had  carried  the  roof,  lay  athwart  the  floor;  and, 
owing  to  the  protection  provided  by  a  raised  sitting  platform  on  one  side, 
the  boldly  carved  double  bracket  in  wood  with  fine  vobites  which  had  once 
surmounted  it  was  recovered  in  perfect  condition.  Encouraged  by  well- 
earned  rewards  the  men  worked  their  kctmans  with  zeal. 

Those  houses  where  rubbish  heaps  had  helped  to  ward  off  erosion  from 
the  original  floors  yielded  more  relics  of  interest,  including  paper  docu¬ 
ments  in  Chinese  and  ancient  Indian  scripts.  The  discovery  of  a  well- 
preserved  record  containing  ten  lines  of  neatly  written  Early  Sogdian  text 
rejoiced  me  greatly ;  for,  ai)art  from  its  philological  value,  it  confirmed  my 
identification  of  the  tiny  fragment  already  unearthed.  At  other  ruins, 
where  the  force  of  erosion  had  swept  the  ground  hare  except  for  the  heavy 
timber  and  any  hard  debris,  we  had  to  be  content  with  remains  of  archi¬ 
tectural  carvings,  of  miscellaneous  objects  in  metal  and  stone,  of  fragments 
of  pottery,  glassware,  and  the  like.  To  give  some  idea  of  the  destructive 
I><)wer  of  the  slow  but  unceasing  erosive  agency  at  work,  it  may  be  stated 
that  at  one  of  the  badly  attacked  ruins  I  found  the  adjoining  ground 
scooped  out  to  a  depth  of  fully  22  feet  below  the  original  level. 

The  antiquarian  evidence  obtained  sufficed  to  establish  the  es.sential  fact 
that  the  settlement,  probably  agricultural  in  part,  had  been  occupied  down 
to  the  beginning  of  the  fourth  century  of  our  era,  and  by  people  sharing  the 
same  civilization,  due  to  the  mixture  of  Indian,  Chinese,  and  Western 
influences,  which  my  finds  of  1906-1907  at  Lou-lan  and  Miran  had  illus¬ 
trated.  A  variety  of  physical  features  observed  in  the  immediate  vicinity 
of  the  ruined  settlement  threw  fresh  light,  too,  on  the  hydrography  and 
early  occupation  of  this  now  waterless  part  of  the  Lop-nor  region  during 
historical  times  and  those  immediately  preceding  them.  For  the  latter  the 
abundant  finds  of  stone  implements  such  as  Neolithic  arrowheads  and  jade 
celts,  which  we  picked  up  from  the  eroded  surface  of  the  ground  near  these 
ruins,  afforded  safe  guidance. 

Sojourn  at  the  Lou-lan  Site 

I  now  turned  towards  the  main  Lou-lan  site  which  I  intended  to  make 
my  base  for  our  next  explorations.  Leaving  behind  the  heavier  antiques 
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to  be  picked  up  later,  I  startetl  iny  eoluinn  in  the  early  morninir  of  Feb¬ 
ruary  9  for  the  new  goal. 

Our  crossing  was  favored  by  an  atmosphere  of  unusual  clearness  for 
this  wind-swept  desert ;  and,  when  after  a  tramp  of  close  on  twenty  miles 
we  pitched  camp  in  a  belt  of  ancient  riverine  jungle,  the  glorious  evening 
light  seemed  to  diffuse  warm  life  and  beauty  over  this  strange  landscape 
in  spite  of  the  deathlike  torpor  in  which  it  has  lain  for  centuries.  Far 
away  to  the  north  showed  uj)  the  reddish  erest  line  of  the  barren  Kuruk- 
tagh  hills.  Its  sight  raised  the  spirits  of  the  men  <|uite  as  much  as  the 
roaring  camp  fires  whieh  the  abundanee  of  ancient  firewood  allowed  them 
to  keep  up. 

We  had  not  marched  more  than  five  miles  the  next  morning  when  the 
appearance  on  the  bare  eroded  soil  of  fragments  of  bron/.e  ornaments  and 
gla-ssware,  soon  followed  by  riiinese  copper  coins  of  the  Han  type,  proved 
that  we  had  entered  that  belt  of  the  ancient  delta  to  which  occupation  in 
the  early  centuries  of  our  era  extended.  That  the  bare  clay  of  the  ground 
became  more  and  more  a  close  maze  of  steep  ridges  and  furrows  was 
another  indication  of  our  nearing  the  Lou-lan  ruins.  At  last,  climbing 
with  Tokhta  Akhiin  to  the  top  of  an  isolated  dead  tamarisk  cone,  I  sighted 
far  away,  and  only  a  few  degrees  out  of  the  bearing  we  had  tried  to  steer, 
the  ruined  stupa  tower  which  I  remembei-ed  as  the  landmark  of  the  main 
site  of  Lou-lan. 

During  the  next  three  days  we  were  kept  busy  at  this  ancient  station. 
The  varied  finds  of  antiques  and  documents  which  our  explorations  yielded 
made  it  certain  that  the  ruined  site,  though  small  in  size,  had  served  as  an 
important  administrative  jmst  on  that  ancient  route  by  which  Chinese 
commercial  and  i>olitical  expansion  first  penetrated  into  Central  Asia  at 
the  close  of  the  second  century  before  Christ.  The  difficulties  of  this  desert 
route,  owing  to  the  want  of  water  over  a  great  portion  of  it,  must  always 
have  been  very  serious;  and  early  in  the  fourth  century  A.  I).,  as  the 
critical  examination  of  the  Chinese  manuscript  finds  from  the  site  made 
by  M.  Chavannes,  my  distinguished  Sinologue  collaborator,  clearly  shows, 
it  was  deserte<l  altogether.  From  the  archeological  evidence  collected  by 
me,  it  is  safe  to  conclude  that  about  the  same  time  the  settlement  of  which 
the  Ijou-lan  site  was  the  chief  place  was  finally  abandoned  to  the  desert. 
It  seems  probable  that  the  event  was  direi'tly  coniuH'ted  with  the  drying 
up  of  the  ancient  river  be<l  of  the  Kurtik-darya,  whieh  previously  had 
carried  the  waters  of  the  Konche-darya,  now  absorbed  by  the  Tarim,  to  the 
settlement  aiul  ujwn  which  its  existence  must  have  wholly  depended. 

To  search  for  the  line  of  the  ancient  Chinese  route  ea.stward  beyond  the 
Lou-lan  station  and  for  any  remains  which  might  be  found  along  it  was 
the  main  ta.sk  whieh  had  brought  me  back  to  this  forbidding  desert.  It 
was  only  towards  the  end  of  my  previous  visit  iu  1906  that  the  extensive 
rubbish  heaps,  covering  the  ground  around  what  had  been  the  administra- 
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five  hea(l(iuarters,  or  rjamen,  of  the  old  Chinese  station,  revealetl  them¬ 
selves  in  their  true  ineaninpr  as  mines  of  records  of  all  sorts  thrown  out  as 
“waste  paper,”  A  further  numher  of  ancient  documents  on  woo<l  and 
paper  were  now  recovered.  Chinese  records  formed  the  preat  majority; 
but  our  careful  search  hroupht  to  lipht  also  Kharoshthi  tablets,  some 
showing  the  oblong  official  shape  evidently  connected  with  the  indigenous 
administration,  and  a  complete  letter  in  the  same  early  Indian  script 
written  on  a  piece  of  silk  which  had  subseipiently  been  sewn  up  to  form  a 
bag,  besides  several  paper  records  in  the  Early  Sogdian  language. 

The  same  fierce  east -northeast  wind  prevailing  during  the  greatest  part 
of  the  year  which  has  scidptured  the  soil  of  the  Lou-lan  tract  mXo  yardangs, 
since  it  lost  its  water  and  with  it  the  protecting  cover  of  vegetation  some 
sixteen  hundred  years  ago,  had  sufficed  to  grind  down  and  carry  off  almost 
completel.v  the  eastern  and  western  faces  of  the  circumvallation  of  the 
ancient  Lou-lan  station  which  stood  across  its  course  and  against  which 
it  acted  with  full  force.  The  northern  and  southern  walls  owe<l  their 
partial  survival  to  the  fact  that  they  stretchwl  in  the  direction  of  the  pre¬ 
vailing  wind  and  thus  offered  far  less  scope  for  its  erosive  action.  The 
whole  circumvallation  formed  a  square  of  approximately  a  quarter  mile 
on  each  side,  and  observation  with  the  prismatic  compass  proved  that  the 
ancient  ('hinese  engineers  had  been  careful  to  adapt  its  orientation  exactly 
to  the  prevailing  direction  of  the  wind,  thus  assuring  the  maximum  of 
shelter  for  the  occupants  as  long  as  the  walls  would  hold  out  against  that 
incessant  a.ssault. 


Excavating  Near  Lou-lan 

On  the  bitterly  cold  morning  of  February  14  with  the  temperature  at 
— 12“  F.  I  took  the  laborers  out  to  the  nearest  of  the  ruins  toward  the  west, 
which  had  been  discovered  by  Lai  Singh  in  his  reconnais.sance  survey  of 
the  dead  channels  of  the  dry  river.  After  some  interesting  geographical 
observations  on  the  temporary  return  of  moisture  after  a  prolonged  period 
of  drought  and  after  further  collections  of  ancient  stationery  in  wood, 
curious  household  implements,  and  a  decorated  bronze  mirror,  I  set  out 
for  the  more  distant  ruins  to  the  northeast.  In  time  we  came  to  some  small 
bronze  fragments  and  potsherds,  indicating  that  the  ground  had  once 
been  occupietl.  At  length  we  came  to  an  ancient  burial  site  with  large 
grave  pits  marked  by  rough  tamarisk  posts. 

We  found  here  an  abundance  of  household  implements  of  all  sorts, 
objects  of  personal  use  such  as  artistically  decorated  bronze  mirrors, 
wooden  models  of  weapons,  Chinese  records  on  paper  and  wood,  and,  above 
all,  a  wonderful  variety  of  fabrics  of  all  hues  which  delighted  my  eyes. 
Among  them  were  beautifully  colored  silks,  pieces  of  rich  brocade  and 
embroidery,  fragments  of  fine  pile  carpets,  by  the  side  of  coarse  fabrics 
in  wool  and  felt.  It  soon  became  clear  that  these  remnants  of  garments  of 
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statiuu  of  Lou-lan,  from  older  (rraves  which  wind  erosion  or  some  similar 
risk  was  threatening.  Consecinently  all  the  relics  here  saved  from  destruc¬ 
tion,  in  obetlience  to  a  pious  custom  still  prevalent  among  the  Chinese,  could 
safely  be  assignetl  to  that  period  of  the  Han  dynasty  which  followed  the 
first  expansion  of  Chinese  traile  and  jKilitical  infinence  into  Central  Asia 
about  the  close  of  the  second  century  before  Christ.  In  any  case  none  of 
the  remains  could  be  later  than  the  third  century  of  onr  era. 


Expix)ration  of  ax  Ancient  Fortified  Station 
We  next  sought  the  large  walled  enclosure  of  which  Afrazgnl  had  told 
me  and  whose  dark-outlined  ramparts  had  helpeil  to  guide  ns  from  afar. 
It  was  a  long  weary  tramp.  But  all  fatigue  was  forgotten  over  the  delight 
of  the  interesting  discovery  made  upon  arriving.  The  walls  of  the  ancient 
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station,  forming  a  s«iuare  of  al)out  4.')0  foot  ami  remarkably  well  preserved 
in  spite  of  twenty  centuries  of  exposure,  were  built  with  regular  layers 
of  stamped  clay  and  carefully  secured  ree<l  fascines.  Their  constructive 
features  showe<l  closest  agreement  with  those  I  remembered  so  well  from 
the  fascinating  remains  of  that  westernmost  extension  of  the  ancient  ('hiuese 
border  wall,  or  /imr.s,  which  1  first  traceil  and  explored  in  11107  in  the 
desert  of  Tun-huang.  A  rapid  inspection  soon  convinceil  me  that  we  had 
struck  the  fortified  caJttrKm  which  had  served  as  a  point  d'appui  for 
Chinese  missions  and  troops  where  they  first  reached  Lou-lan  territory,  after 
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Akhun  on  extreme  right.) 

having  crossed  the  salt -encrusted  dry  betl  of  the  ancient  Lop  Lake  and 
skirteil  its  absolutely  barren  northern  shores.  A  variety  of  antiquarian 
observations  makes  it  certain  that  this  fortified  station  dateil,  like  the 
Tun-huang  limes  itself,  from  the  first  military  advance  of  the  Chinese  into 
the  Tarim  Basin,  about  104  B.  C.,  and  that  it  represented  the  bridgehead, 
as  it  were,  of  the  desert  route  by  which  that  advance  was  made  possible. 

The  walls,  from  12  to  18  feet  thick  at  their  base  and  in  most  places  still 
standing  over  10  feet  in  height,  had  nowhere  been  seriously  breached,  while 
the  open  ground  outside  had  been  sc(M)pe«l  out  and  lowered  to  as  much  as 
20  feet  below  the  original  level,  as  marked  by  the  foot  of  the  ramparts. 
In  the  interior,  some  of  the  beams  scattered  in  utter  confusion  were  fully 
a  foot  across  and  still  over  25  feet  in  length. 
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Asoendinp  the  rampart  at  daybreak  next  morninp  a  striking  view 
opened  out  before  me  as  the  sun  rose.  To  the  north  and  northeast  in  the 
distanee  showed  strings  of  reddish-brown  mcshaji,  l)old  clay  terraces  of 
great  height  rising  in  island-like  isolation  along  what  looked  like  the  shore 
of  a  salt-encrnsted  dry  sea.  The  ground  separating  ns  from  the  nearest 
among  them  seemed  to  have  been  worn  down  by  the  wind  with  fair  uni¬ 
formity,  and  what  unrdatujs  theie  were  looked  low.  To  the  west  and  south¬ 
west  a  dismal  ma7.e  of  erosion  ridges  and  trenches  met  the  eye.  Hut  ea.st- 
wards  the  view  ranged  unbroken  over  a  vast  grayish-white  i)lain  of  salt, 
unending  in  its  Hatness  like  the  ocean  in  a  calm.  It  was  the  flat  b(Hl  of  the 
ancient  dried-np  Lop  Lake  and  of  the  fresh-water  lagoons  and  marshes 
which  must  once  have  fringed  it  on  this  side  during  early  historical  times. 


Ax  Axcikxt  Lookout  Post 

The  nicshn  nearest  vo  the  northea.st  was  the  one  which  by  its  bold  castle¬ 
like  outlines  had  attracted  AfrazgiiTs  attention  on  his  reconnaissance 
march  from  the  south  and  on  which  he  had  traced  remains  of  human 
occni)ation.  A  three  milt's’  tramp  across  low  yardangs  and  salt-encrusted 
patches  brought  us  to  it.  With  steeply  eroded  slopes  the  long  and  narrow 
clay  ridge  rose  before  ns  to  a  height  of  over  a  hundred  feet  (Fig.  7). 
The  strata  of  clay  composing  it  showed  almost  vertical  faces  along  the 
longer  sides  and  at  its  sharp  northeastern  i>oint,  thus  rendering  access 
possible  only  from  the  southwestern  end,  where  the  mesha  tapered  away 
in  easy  steps. 

The  northeastern  end  of  the  ridge,  which  was  its  highest  portion  and 
about  30  yards  wide  on  the  top,  had  been  sej^arated  from  the  rest  and 
turned  into  a  small  fort  by  a  massive  wall  of  clay  blocks  built  across  on 
the  st)nthwest.  A  deep  trench  cut  into  the  hard  clay,  about  0  feet  wide, 
ran  in  front  of  the  wall  and  helped  to  protect  the  only  accessible  side  of 
the  stronghold.  The  gatewa^v  leatling  into  it  still  showed  its  timber 
framework,  and  in  one  of  the  rooms  which  had  been  built  against  the  pro¬ 
tecting  wall  the  big  roughly  cut  beams  of  wild  poplar  wood  which  once 
snpportetl  the  nM)f  remaine<l  in  sHu.  A  small  heap  of  oat  straw  we 
found  here  was  of  importance  as  proving  that  cultivation  of  some  sort 
must  have  extendiHl  even  to  this  vicinity.  Refuse  of  reed  straw  and 
horse  and  cow  dung  thickly  coveretl  the  floor  in  two  other  rooms,  and  from 
here  we  recovered  a  variety  of  interesting  small  finds.  Besitles  remains  of 
rough  household  implements  in  wood,  such  as  a  fire  block,  as  well  as  a 
thin  ring  in  gold,  these  includeil  some  records  on  wo<k1  and  paper,  both  in 
Chinese  and  in  that  early  Indian  language  written  in  Kharoshthi  which 
my  previous  discoveries  prove  to  have  been  in  official  use  even  in  this 
distant  part  of  the  Tarim  Basin  during  the  first  centuries  of  our  era. 
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A  Mummy  1600  Years  Old 

Everything  iiulieatetl  tliat  the  fortifietl  top  of  the  mesha  had  served  as  a 
stronghold  and  lookout  iM)st  for  some  petty  chief  of  the  indigenous  impula- 
tion  of  Lou-lan.  Of  the  physical  type  and  simple  semi-nomadic  ways  of 
the  Lou-lan  people,  Jis  the  Chinese  found  them  on  the  first  opening  of  the 
route  through  the  desert,  the  Han  annals  have  preserved  some  curious 
notes.  The  accuracy  of  these  was  illustrated  in  a  most  striking  fashion  by 
the  examitiation  of  the  graves  which  we  found  covering  the  central  por¬ 
tion  of  the  ridge.  The  very  first  grave  we  opened  furnished  vivid  glimpses 
of  a  phase  of  hiiman  existence  which  seemed  to  have  vanished  as  completely 
as  had  living  nature  itself  for  long  centuries  from  this  land  of  the  dead. 
But  they  were  striking  enough  to  stir  the  stolid  Loplik  diggers  into  a  state  of 
undisguised  trepidation.  Under  five  pieces  of  excellently  pre.served  cowhide 
lay  the  coffin  as  sound  as  when  first  matle.  It  was  formed  by  two  solid  halves 
of  a  ioyhrak  tiuink,  hollowed  out  to  serve  as  sides,  with  two  smaller  pieces 
for  headboard  and  footboard.  Above  and  resting  on  the  side  trunks  were 
placed  seven  closely  fitting  top  boards.  When  these  were  carefully  removed 
one  after  the  other  by  Sadik,  a  young  Loplik  whom  the  hope  of  “treasure” 
and  the  promise  of  a  special  reward  had  induced  to  pluck  up  courage  for 
this  and  similar  tasks,  we  saw  before  us  the  body  of  a  young  man,  abso¬ 
lutely  intact  as  it  had  been  buried  certainly  not  less  than  sixteen  hundred 
years  ago. 

The  face  and  the  headdress  were  exposed,  as  well  as  the  feet  cased  in 
short  boots  of  red  leather.  A  large  cloak  made  of  a  coarse  but  well-woven 
brown  woolen  fabric  enveloped  the  rest  of  the  body.  On  the  head  was  a 
conical  felt  cap  decorated  with  narrow  circular  bands  of  red  braid  and  an 
aigrette  of  feathers.  Attached  to  the  top  of  the  cap  were  tas.sels  made  up 
of  some  .small  animals’  tails.  *Small  jug-shaped  baskets  excellently  woven 
with  patterns  in  different-colored  straw  held  remains  of  foodstuffs  which 
still  await  close  examination,  like  the  rest  of  the  relics  brought  away  from 
this  and  other  sites.  Tied  up  near  one  edge  of  the  cloak  was  a  small  packet 
of  crushed  leaves,  no  doubt  intended,  like  the  contents  of  the  baskets,  to 
provide  the  dead  with  creature  comforts  in  another  existence.  Pins  of 
hard  wood  fastened  the  garment  in  front,  and  when  this  was  loosened  and 
thrown  back  we  found  the  body  (piite  bare  but  for  a  loin  cloth  made  up 
of  a  close-set  row  of  thick  ta.ssels  in  brown  wool.  Feathered  arrow  shafts 
lay  by  the  side  of  the  body.  The  features  were  distinctly  non-Mongolian, 
recalling  that  Homo  alpinus  type,  widespread  in  Europe,  which  still  sup¬ 
plies  the  prevalent  element  in  the  racial  constitution  of  the  indigenous 
{xipulation  of  Chinese  Turkestan  and  which  in  Asia  is  seen  in  its  purest 
form  among  the  Iranian-speaking  hillmen  near  the  Pamirs. 

It  was  a  strange  sensation  to  look  upon  this  and  other  figures  which  still 
retained  the  semblance  of  life  and  to  feel  oneself  brought  face  to  face  with 
people  who  inhabited,  and  no  doubt  liked,  this  dreary  Lop-nor  region  in  the 
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first  centuries  of  our  era.  Everything  about  them  indicated  a  race  of  semi- 
nomadic  hunters  and  herdsmen,  as  the  Chinese  annals  describe  the  people 
of  Lou-Ian.  In  spite  of  the  trade  route  which  Chinese  enterprise  opened 
through  the  areas  of  riverine  jungle  and  marshland  serving  them  for  their 
chase,  their  fishing,  and  their  pasture,  they  had  evidently  clung  to  their 
time-honored  ways  and  retained  their  distinct  if  primitive  civilization. 

The  general  appearance  of  those  old  Lou-lan  men  whom  our  ketmam 
had  for  a  brief  span  of  time  brought  again  to  the  light  of  the  sun  seemed 
curiously  to  accord  with  the  significant  juxtaposition  in  which  small  bronze 
objects  of  Chinese  origin  were  picked  up  on  the  slope  below  the  little  fort 
together  with  stone  implements  of  various  sorts,  including  a  jade  celt.  Else¬ 
where,  too,  I  came  upon  indications  suggesting  that  the  interval  separating 
the  latest  Neolithic  period  in  Lou-lan  from  the  first  advent  of  the  Chinese 
may  not  have  been  a  long  one. 

Our  survey  proved  that  the  Lou-lan  site,  the  fortified  station,  and  the 
stronghold  on  the  mesha,  all  lay  along  a  straight  line  leading  due  north¬ 
east.  It  .seemed  a  clear  indication  that  the  ancient  Chinese  trade  route  I 
was  anxious  to  trace  onwards  followed  the  same  direction. 

Start  for  the  Northern  Eikje  of  the  Loi*  I)e.sert 

On  the  morning  of  February  17  we  start e<l  on  our  return  to  the  Lou- 
lan  base  camp,  still  pursued  by  the  violent  huran,  or  sandstorm,  which 
had  overtaken  us  in  the  fortified  station,  to  which  we  had  returned  the 
previous  afternoon  upon  the  completion  of  our  work  on  the  mesha.  For¬ 
tunately  the  storm  abated  by  midday,  and  we  were  able  to  reach  the  Lou- 
lan  ba.se  by  nightfall.  Here  I  found  Lai  Singh  safely  arrived  after  accom¬ 
plishing  all  his  survey  tasks  in  the  west  and  along  the  “Dry  River”  beds 
on  a  circuit  of  .stmie  400  miles. 

After  paying  off  my  Loplik  laborers  and  sending  them  back  to  the  world 
of  the  living,  we  started  out  the  next  morning  to  carry  out  the  remainder 
of  the  journey  we  had  proposed  for  ourselves  in  the  Lop  region.  With 
our  united  and  yet  much  reduced  caravan  Lai  Singh  and  myself  first 
move<l  to  the  Kuruk-tagh,  in  order  to  secure  for  our  hard-tried  camels  a 
few  days’  real  rest  with  water  and  grazing  at  the  salt  springs  of  Altmish- 
bulak.  The  route  we  followetl  for  a  day  and  a  half  to  the  northwest  took 
us  across  an  endless  suceession  of  yardangs,  broken  only  here  and  there 
by  dry  branches  of  the  ancient  river  bed.  On  this  utterly  desolate  ground 
we  again  met  traces  of  occupation  in  early  historical  times.  Where  we 
struck  the  Lmt  of  the  bare  gravel  glacis  stretching  down  from  the  disin- 
tegrateii  red  hill  chain  of  the  outermost  Kuruk-tagh,  I  was  able  to  examine 
two  small  burial  grounds  which  Lai  Singh  had  first  discovered.  They 
unmistakably  belonged  to  the  period  when  the  riverine  belt  below,  now 
dried  up  and  erode<l,  had  been  followed  by  the  ancient  Chinese  trade  route. 

Thence  we  turneii  to  the  east  and,  guided  by  Abdur  Rahim,  who  knew 
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the  {jrouiul  here  from  his  expeditions  after  wild  camels,  skirtetl  the  f(H»t 
of  the  Kuriik-tagh.  Tramping  across  absolutely  hare  slopes  of  detritus  and 
low  rocky  ridges  showing  an  extreme  state  of  disintegration,  it  needed 
imagination  to  feel  that  one  was  near  “mountains.”  And  yet  after  many 
days  spent  over  drift  sand,  wind-eroded  clay,  and  shnr  the  hard  going 
seemed  a  welcome  change  to  the  feet.  Hut  even  more  welcome  was  it  when 
at  last  by  the  evening  of  February  20  we  arrived  at  the  tiny  oasis  of 
Altmi.sh-bulak.  There  was  little  to  please  the  eye  in  the  small  area  of 
dusty  tamarisk  scrub  and  salty  reed  beds,  scarcely  more  than  half  a  mile 
across  anywhere,  nestling  on  the  western  side  of  a  vast  barren  basin  worn 


Fio.  12— Wind  eroded  olar  terraoes  (iwnAo*).  SO-100  feet  high,  near  foot  of  gravel  glacis  of  Kuruk-tagh. 


out  by  dry  Hood  beds.  Yet,  after  the  dead  world  we  had  toihsl  in,  this  little 
patch  of  vegetation  seemed  truly  delightful  to  us  humans,  and  I  rejoiced 
at  what  it  meant  for  our  brave  camels.  The  least  brackish  of  its  half-a- 
dozen  small  springs  gave  them  their  first  real  drink  ft>r  three  weeks,  and 
from  the  reed  beds  around  the.v  could  gather  fresh  strength  for  the  hard 
task  which  still  lay  before  them. 


Dkparturk  ox  Journey  to  Trace  Ancient  Chinese  Trade  Route 

After  four  days  of  rest  we  left  the  little  oasis  on  the  morning  of  Feb¬ 
ruary  25  in  two  columns  for  our  respective  tasks.  The  one  allotted  to 
Lai  Singh  was  to  survey  the  unknown  northeastern  shores  of  the  great  salt- 
eucrusted  basin  which  represents  the  fullest  extension  of  the  dried-up 
ancient  Lop-nor,  and  the  barren  hilt  ranges  of  the  Kuruk-tagh  overlooking 
them.  The  well  of  Kum-kuduk  was  fixed  as  the  place  where  he  was  to 
rejoin  or  await  me.  1  myself,  accompanied  by  Afrazgul  and  Shams  Din, 
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proposed  to  seareh  for  the  aneient  ('hinese  trade  route  where  it  left  the 
edfre  of  the  once  iuhahite<l  Lou-lan  area  and  to  traee  it  over  whatever  frrouud 
It  might  have  crossed,  right  through  to  where  it  was  likely  to  have  diverged 
from  the  line  lollowetl  hy  the  iiKMlerii  caravan  track  which  leads  from  Tuu- 

huang  along  the  southern  shore  of  the  great  dried-up  Lop  Lake  towards 
Miram. 

The  task  was  after  my  own  heart,  comhiniug  geographical  and  historical 
interest,  and  of  singular  fascination,  lint  I  could  not  disguise  from  myself 
the  serious  difiicnlties  and  risks  which  were  hound  to  attend  it.  From 
what  1  knew  of  the  general  character  of  the  ground  before  ns  it  was  certain 
that  we  could  not  hope  for  water,  nor  over  most  of  it  for  fuel  to  melt  our 
ice  with,  before  .striking  the  Tnii-hnang  caravan  track,  a  matter  of  some 
ten  days’  hard  marching,  jmlging  from  the  distance  indicated  l.v  onr  previ¬ 
ous  surveys.  There  was  a  limit  to  the  eiidnraiice  of  onr  brave 'camels;  for 
with  the  heavy  loads  of  ice,  fuel,  provisions,  and  (’hinese  silver  which  had 
to  he  carried  for  safety’s  sake,  1  could  not  e.xpect  the  animals,  alreadv 
hard  tried  hy  the  preceding  work  in  absolute  desert,  to  remain  fit  for  more 
than  ten  or  twelve  days. 

Ihjsical  difticnlties  soon  presented  themselves  after  we  had  descended 
for  .some  10  miles  from  Altmish-hnlak  sonthea-stward  to  the  edge  of  the  hare 
gravel  glacis.  Beyond  it  we  struck  line  after  line  of  wall-like  clay  terraces 
np  to  60  feet  in  height  and  more,  all  ermled  by  the  same  ea.st-northeast 
wind  which  had  sculptured  the  usual  yardanys  of  the  Lon-lan  area  hut 
obviously  of  far  greater  age.  It  was  difficult  to  thread  a  way  practicable 
for  the  camels  through  or  acro.ss  them  without  prolonged  search  or  detours. 
Lven  more  trying  for  the  camels  was  the  ground  to  he  cros.sed  between 
these  long  rows  of  mesha^.  Here  we  encountered  a  succession  of  ridges, 
far  less  elevated  and  of  soft  outlines,  but  coated  with  a  hard  crust  of  salt- 
impregnated  clay  which  can.sed  jiain  and  soon  lesions,  too,  to  the  feet  of 
the  camels.  It  was  a  surface  formation  that  was  new  to  me  but  by  no 
means  welcome  as  a  foretaste  of  what  we  might  find  farther  on.  It  seemed 
quite  a  relief  when  th(*se  horrible  salt-eiicrnsted  hummocks  gave  way  at 
la.st  to  mere  yardaugs  of  the  usual  type.  In  the  red  light  of  the  evening 
the  rows  of  high  meshas  we  continued  to  encounter  assnmeil  a  fantastic 
appearance,  like  ba.stione<l  walls  of  some  huge  circnmvallation.  We  had 
not  covered  more  than  17  miles  when  the  manifest  fatigue  of  the  camels 
obliged  ns  to  halt  by  nightfall.  For  the  first  time  the  dead  woo<l  to  be 
picketl  up  around  for  fuel  was  e.xtremely  scanty  and  had  to  be  supple¬ 
mented  from  the  store  we  carrietl,  limited  as  that  was. 

Xext  morning  1  got  the  men  to  rise  at  4  o’clock,  which  assured  a  start 
with  the  laden  camels  soon  after  daybreak.  As  we  cros.sed  what  proved  the 
last  of  the  strings  of  mrahas  and  ascended  the  highest  for  a  lookout,  the 
sharp  eyes  of  Afrazgul  sighted  far  away  to  the  south  the  big  isolated  ridge 
which  bore  the  remains  of  the  indigenous  stronghold  and  cemetery  we  had 
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explored  on  February  17.  My  intention  had  been  to  strike  the  mesha  to 
the  northeast  of  it,  where  Afraz^rul  on  his  reeonnaissanee  of  the  same 
day  had  found  surface  traces  of  human  occupation,  and  to  make  this  the 
starting  point  for  the  search  of  the  line  which  tlie  ancient  route  had  once 
followed  onwards.  Soon  this  point,  too,  was  picketl  up,  ami,  though  tlie 
ground  with  its  hard  salt-impregnated  clay  lumps  continued  to  try  tlie 
camels’  feet  badly,  it  was  reached  by  noon.  Here,  to  my  di.sgust  at  the 
time,  camp  had  to  be  pitched  for  the  day.  One  of  our  camels  had  broken 
down  a  mile  or  two  before  and  refused  to  move  on  tliough  its  load  had 
been  distributed  among  others. 

The  examination  of  the  remains  on  the  mesha  below  which  we  had 
halted  did  not  detain  me  long.  They  proved  to  be  those  of  an  outlying 
indigenous  camping  place.  Heed  bundles  mixed  with  cow  dung,  pieces  of 
simple  matting,  burnt  pieces  of  wooil  in  a  small  hollow  once  used  for  a 
fireplace,  rags  of  a  sheepskin  coat,  and  the  like  were  all  that  wind  erosion 
had  allowed  to  survive  on  the  top  and  slopes  of  the  mesha.  A  Neolithic 
arrowhead  and  a  few  similar  relics  were  subse(iuently  picked  up  below. 
More  significant  than  these  modest  remains  was  the  fact  that  the  ridge 
which  had  served  for  this  camping  place  lay,  as  the  plane-table  showed, 
exactly  in  the  line  that  led  from  the  Lou-lan  site  through  the  ruined  point 
d’appui  and  the  indigenous  petty  chief’s  stronghold  northeastward.  The 
fact  agreed  well  with  my  previous  conjecture  that  the  initial  bearing  of 
the  ancient  route  we  were  endeavoring  to  trace  lay  to  the  northeast.  But 
there  was  obvious  need  for  more  definite  confirmation;  and  so  1  was  eager 
to  use  the  time  left  by  our  halt  for  a  careful  reconnaissance  of  the  ground 
ahead. 


Iden’tific.vtiok  of  Route  by  A.vciext  Watchtower 

Sending  Afrazgul  to  examine  a  group  of  me.shas  which  showed  north- 
northeast,  1  myself  set  out  with  Tokhta  Akhun  f(»r  an  isolated  high  clay 
ridge  sighted  to  N.  G0°  E.  As  I  approached  it,  after  a  three  miles’  tramp 
over  ground  where  the  last  traces  of  ancient  vegetation  gradually  died 
away,  I  noticed  on  the  highest  portion  of  the  ridge  something  dark  which 
looked  like  the  remnant  of  a  wall  foundation.  But  1  scarcely  ventured  to 
believe  my  eyes  until  I  hatl  eagerly  clambered  up  the  steep  mesha  from 
the  southwest,  the  only  accessible  side,  and  behehl  before  me  layers  of  care¬ 
fully  fastene<l  tamarisk  fascines  stretching  for  over  20  feet  along  the 
narrow  top  of  the  ridge.  Far-advanced  erosion  had  pared  the  long  sides 
of  the  ridge  so  much  that  the  substructure  of  fascines  was  reduced  to  only 
7  or  8  feet  in  width.  Yet  enough  remained  to  convince  me  that  the  methods 
of  construction  and  the  original  dimensions  were  exactly  the  same  as  in 
many  of  the  ruineil  watchtowers  I  had  examined  along  the  ancient  (’hinese 
limes  in  the  desert  of  Tun-huang. 

Familiar  as  1  had  become  with  those  ruins  of  Han  times  I  could  not 
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feel  any  doul)t  about  the  eharaeter  and  origin  of  the  structure,  however 
badly  enMletl,  whieh  had  onee  crowned  tlie  ridge.  It  must  have  been  a 
watchtower  built  by  the  t’hinese,  like  the  previously  discovereil  terminal 
castrum,  probably  over  two  thousand  years  ago  when  the  route  to  Lou-lan 
was  first  opene<l  and  the  Ihnes  itself  carried  forward  towards  the  Lop 
Desert.  Perched  on  the  high  mesha  that  marked  the  extreme  ea.stern  e<lge 
of  the  onee  habitable  area,  this  lonely  tower  must  have  served  as  a  land¬ 
mark  for  the  traffic  that  pas.seii  by  during  centuries.  A  small  heap  of 
refuse  which  hail  survived  in  a  shelteretl  hollow  just  below  the  foumlation 
containetl  burnt  chips  of  tamarisk  and  toghrak  wood  and  was  definite  indi¬ 
cation  of  the  tower’s  having  been  occupied  by  watchmen. 

Dimci  LTiEs  OF  Tk.welixu  for  (’ameijs 

This  discovery  gave  the  desired  confirmation  as  to  the  direction  of  our 
onward  move,  and  my  elation  was  great.  Afrazgul  was  able  to  share  it 
when  he  came  to  join  me,  having  on  his  own  side  found  nothing  but  a 
single  badly  eroded  grave  on  a  tncsha,  with  a  skeleton.  On  my  return  to 
camp  I  found  that  Hassiui  Akhun,  my  camel  factotum,  had  safely  brought 
in  the  ailing  camel  after  “re-soling”  two  of  its  feet,  the  pads  of  which  had 
become  lacerated  by  the  first  day’s  terrible  going  over  the  fissuretl  hard 
crust  of  salt. 

Other  camels’  feet  alst)  had  suffered  and  become  sore.  So  Hassan  Akhun 
and  the  other  camel-men  were  busy  till  nightfall  over  re-soling  them. 
It  was  a  painful  process  for  the  poor  beasts,  however  beneficial  in  its 
results,  this  sewing  on  of  small  pieces  of  thick  oxhide  to  the  live  skin  so  as 
to  protect  the  sore  places.  Then  came  in  the  evening  the  almost  equally 
troublesome  business  of  giving  the  camels  their  draft  of  rapeseed  oil, 
which  IIas.san  considered  it  requisite  to  administer  now  every  second  night 
in  order  to  keep  up  their  stamina.  He  ealleil  it  “the  camel’s  tea,”  and  I 
knew  well  from  previous  desert  journeys  what  excellent  effect  this  provi¬ 
sion  of  oil  had  on  camels  when  subjected  to  prolonged  deprivation  of 
grazing  and  water.  But  it  was  not  ea.sy  to  make  the  poor  bea.sts  swallow 
it.  Only  by  holding  up  their  heads  firmly  in  spite  of  violent  struggles  and 
by  pouring  the  half  pint  or  so  of  rancid  oil  in  repeated  small  doses  down 
their  noses  could  success  be  a.s.sure<l;  and.  as  the  operation  was  a  long  one 
with  the  more  self-willed  beasts.  Ilassiin  Akhun  and  his  myrmidons  were 
kept  hanl  at  work  most  of  the  night. 

Definition  of  Rofte  by  Finds  of  (’oins  and  Arrowhe.vds 

Next  morning  we  starte<l  at  the  break  of  dawn  into  the  desert  northea.st- 
wards.  Buoyetl  up  as  1  was  by  the  discovery  of  the  watchtower,  I  couhl 
not  disguise  from  myself  the  perplexities  whieh  were  likely  to  meet  us 
ahead.  I  knew  that  we  had  now  reached  the  extreme  eastern  limit  of  the 


Fio.  13  -sir  Aurel  Stein’*  party  at  Miran.  (Sir  Aurel  Stein  In  inidille.  «*n  left  R.  B.  I4kl  Singh  and 
Ibrahim  Beg.  on  right  (ur%'eyor  Afrazgul  Khan,  seated;  Jasvant  Singh.  Rajput  follower,  and  Muza 
Akhun,  Yarkand  caravan  man,  behind.) 

that,  as  we  steered  onwards  by  the  compass  across  absolutely  barren  wastes 
■of  clayey  shur,  hard  crumpled  salt  or  detritus,  chance  would  help  us  in  a 
way  which  at  times  mifrht  well  seem  uncanny. 

The  first  thrilling  incident  occurretl  that  very  morning.  We  had  pas.sed 
the  ridge  bearing  the  remnants  of  the  ancient  watchtower,  and  the  la.st 
traces  of  dead  desert  vegetation  were  far  behind  us,  when  suddenly  we 
found  the  ancient  track  plainly  marked  for  about  30  yards  by  over  two 
hundred  Chinese  copper  coins  strewing  the  ground  of  salt -encrust  eti  clay 
among  quite  low  yardangs.  They  lay  along  a  well-define<l  line  running 
northeast  to  southwest  and  about  three  or  four  feet  across,  just  as  if  some 
kindly  spirit  among  those  old  Chinese  wayfarers  who  had  faced  this  awful 
route  with  its  hardships  and  perils  wished  to  a.ssurc  us  that  the  bearing 
we  were  steering  by  was  the  right  one.  In  reality  the  coins  must  have 
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area  to  which  the  waters  of  the  Kuruk-darya  had  once  carried  life.  Be¬ 
yond  this  there  would  be  no  chance  of  ruins  to  guide  us.  The  desert  east¬ 
wards  was  even  in  ancient  times  as  devoid  of  jilant  and  animal  life  of  any 
sort  as  it  is  now.  As  we  left  behind  the  withereil  and  bleached  fragments 
of  the  last  dea<l  tamarisk  trunk  lying  on  the  sidt  soil,  T  felt  that  we  hsul 
pas.sefl  from  the  land  of  the  <lead  into  ground  that  never  knew  life — except 
on  the  route  to  be  trackeil.  The  contrast  was  so  impressive  that  we  felt 
almost  regret  at  taking  leave  of  the  former.  I  little  foresaw  at  the  time 
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pot  loose  from  the  strinp  which  tied  them,  and  pradually  dropped  out 
nnohserved  thronph  a  small  ojicninp  in  their  bag  or  case.  They  were  all 
of  the  type  common  under  the  Early  Ilan  dynasty  and  seemetl  fresh  from 
the  mint,  with  rims  and  legends  clear  and  sharp.  Only  8  pieces  out  of 
211  i)icked  up  were  broken. 

Some  fifty  yards  farther  on  in  the  same  direction  we  came  upon  a 
similar  scattered  heap  of  bronze  arrowheads,  all  manifestly  unused  and 
[  l<M)king  as  if  newly  issued  from  an  arsenal  of  Han  times.  The  way  in 

which  several  were  found  sticking  closely  together  proved  that  they,  too, 
had  been  jmcked  tightly  in  a  hag  or  ea.se.  Their  shape  and  weight  exactly 
agreed  with  the  ancient  Han  ammunition  that  I  had  often  picked  up  along 
the  limes  of  Tun-huang,  which  was  garrisoned  during  the  first  century 
before  and  after  Christ  and  which  is  fre<iuentty  mentioned  in  the  Chinese 
military  records  1  had  recovered  from  its  ruined  watchtowers.  The  way  in 
which  the  coins  and  arrowheads  remained  on  the  ground  suggests  that  they 
had  droppetl  from  some  convoy  of  stores  which  was  moving  at  nighttime, 
probably  a  little  off  the  main  track  hut  still  in  the  right  direction.  They 
may  welt  have  g<)t  lost  sight  of  on  the  sand  then  covering  the  salt-encrusted 
j  ground — ^some  sand  still  remained  now  between  the  yardungs — until  pro- 

Bgressive  deflation  caustnl  them  to  sink  to  the  shiir  crust  below  from  which 
1  picked  them  »ip  so  many  centuries  later. 
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Otmkk  Evidences  of  the  Route 

Next  day’s  long  march  started  auspiciously  with  the  reassuring  find  of 
a  Han  coin,  picked  up  within  half  a  mile  of  our  camp,  and  about  six  miles 
farther  on  brought  a  discovery  that  was  both  stirring  and  useful.  We  had 
followed  our  north ea.sterly  course  across  easy  ground  of  bare  clay  and 
mica  detritus  when  it  approached  at  a  slant  a  forbidding  belt  of  salt-coated 
erosion  terraces.  These  clearly  represented  the  type  to  which  the  Chinese 
of  Han  times  applieil  the  graphic  designation  of  “white  dragon  mounds” 
as  mentioneti  in  an  early  account  of  the  ancient  desert  route  to  Lou-lan. 
It  was  an  exciting  moment  when  my  eyes  fell  upon  a  well-preserved  dagger 
of  steel,  ten  inches  long  and  fitted  with  a  cros.sbar,  lying  apart  on  the  slope. 
In  this  forbidding  desolation  it  was  a  dramatic  surprise  to  receive  such 
striking  confirmation  of  our  still  being  on  the  ancient  route.  As  I  ex¬ 
amined  these  relies  which  travelers  separated  from  us  by  so  many  centuries 
had  left  behind,  all  sense  of  time  seemed  effaced. 

Hut  there  was  more  than  a  mere  romantic  interest  in  the  find.  It  was 
clear  that  the  terrace  had  servetl  as  a  regular  halting  place,  because  at  its 
foot  was  the  fii*st  piece  of  ground,  level  and  fairly  clear  of  salt,  which 
travelers  would  strike  after  pa.ssing  through  the  forbidding  maze  of  “white 
dragon  mounds”  and  the  dried-up  lake  bed  beyond.  I  had  to  decide 
whether  1  was  to  strike  across  the  latter  or  to  skirt  the  ancient  lake  shore 
by  steering  a  more  northerly  course,  which  threatened  to  take  us  farther 
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away  from  where  we  hoped  to  find  water.  As  T  suspeeted  and  as  Lai 
Sinph’s  survey  snhseipiently  ]>roved,  it  wonld  liave  meant  a  detonr  of 
days,  and  tl>e  interpretation  I  pnt  on  onr  lueky  find  eneonraped  me  to 
avoid  this  hy  heatlinp  east  for  the  dead  salt  lake. 

Soon  the  {rronnd  prew  diftieidt,  hein*;  covered  with  ernmple<l-\ip  cakes 
of  hard  salt;  and  when  we  actually  reached  the  belt  of  the  sjdt -encrusted 
“white  drapon  mounds’’  propress  with  the  camels  was  possible  only  hy 
keepinp  to  the  line  of  these  dismal  hillocks.  Forttinately  the  salt  crnst  of 
the  depressions  between  them  prew  softer  after  a  few  miles,  and  finally  a 
tonpne  of  fiat  pronnd  with  a  clay  surface  bnt  sliphtly  salt -encrusted  allowed 
ns  to  resume  the  Ix'arinp  dne  east  and  to  complete  a  lonp  and  tirinp  day’s 
march  in  comi>arative  comfort.  At  last  a  line  of  salt-coated  tei  races  ^\as 
siphted  in  front,  and  this  time  we  preeted  the  “white  drapon  monnds 
pratefnlly  as  markinp  onr  approach  to  “land;’’  bnt  it  took  lonp  hours  to 
reach  them. 

The  Margin  of  the  Ancient  Lake  Bed 

When  we  reached  the  first  patch  of  soft  brownish  s<dt  overlyinp  coarse 
sandy  soil  just  in  front  of  the  sidt-covered  riilpes,  indicatinp  as  it  were  the 
opposite  seashore,  and  we  could  halt  for  a  nipht’s  rest,  I  had  pood  reason 
to  feel  plad  for  my  choice  of  route  and  pratefnl  for  the  lucky  find  which 
had  prompted  it.  The  followinp  marches,  as  well  as  Lai  Sinph’s  experience 
on  his  route  farther  north,  proved  that  we  had  eros.sed  the  forbiddinp  sea 
of  hard  crnmphHl  salt  on  the  very  line  where  it  was  narrowest,  thus  escap¬ 
ing  a  couple  of  niphts’  halt  on  ground  where  neither  bea.st  nor  man  could 
have  found  a  sjiot  to  lie  down  in  comfort.  It  was,  no  doubt,  this  advantage 
which  had  determined  the  old  t’hinese  pioneers  with  their  keen  eye  for  all 
topographical  features  in  the  choice  of  this  line  for  their  route. 

All  the  same  our  nipht’s  rest  was  far  from  cheerful.  A  bitter  northeast 
wind  cut  through  the  warmest  furs  and  wraps.  The  camels  showed  signs 
of  feeling  sadly  the  pinch  of  hunger. 

Fortunately  the  worst  of  the  desert  crossing  now  lay  behind  us.  The 
ends  of  a  series  of  low  barren  hill  ranges  were  sighted  to  the  east.  Far 
away  to  the  southeast  1  thought  I  could  recognize  through  my  gla.sses  a 
bold  hill  crest  which  1  remembered  from  our  survey  of  1!K)7  as  overlooking 
the  ea.sternmost  portion  of  the  ancient  Lop  lake  betl  where  the  track  from 
Miran  towards  Tnn-huang  skirts  it.  Steering  in  this  direction  we  wound 
our  way  for  miles  through  strings  of  salt-coated  terraces,  all  running 
northeast  to  southwest  with  depressions  of  hard  salt  crust  between.  Trying 
as  the  going  was  it  seemed  easy  after  the  previous  day’s  experience,  and 
gradually  the  parallel  ridges  prew  farther  apart,  with  the  bare  clay  between 
now  exposed  and  undergoing  erosion.  At  last  after  about  ten  miles  they 
disappeared  altogether,  and  an  open  plain  of  decomposed  clay  and  mica 
lay  before  us,  stretching  down  glacis-like  from  the  hill  foot  eastwards. 
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Absolutely  bHrreii  as  the  ground  was  it  seemed  quite  a  treat  for  our  eyes. 
The  camels,  too,  felt  the  comforting  change  and  steppeii  out  as  they  had 
not  done  for  days.  We  had  marehe«l  on  gaily  for  a  few  miles  when  finds 
of  copper  coins  of  the  Han  type  and  of  glass  heads  cropj^ed  up  in  rapid 
succession.  It  was  most  encotiraging  to  ns'cive  fresh  a.s.surance  that  the 
line  we  were  following  was  that  of  the  ancient  route. 

Our  march  of  March  3  took  us  steadily  south-southeast  in  the  direction 
of  the  previously  noticed  hold  group  of  peaks  with  which  the  western  end 
of  the  sfuithernmost  hill  chain  of  the  Kuruk-tagh  juts  out  into  the  basin  of 
the  ancient  Lop  Lake.  The  salt-encrusted  flat  surface  of  the  latter  was 
seen  on  our  right  stretching  away  unbroken  to  the  horizon.  In  order  to 
avoid  any  of  its  inlets,  which  might  have  caused  fresh  trouble  to  our  jumr 
camels,  we  kept  well  up  on  the  stony  glacis  formed  by  dwomposed  low 
ridges  along  the  foot  of  the  hills.  It  was  by  no  means  smooth  going,  hut 
what  a  comfort  it  seemed  to  tread  again  real  stones!  The  ancient  route 
must  have  skirted  the  dried-up  salt  sea  more  closely;  for  we  came  upon  no 
relics  of  ancient  traftic  that  day.  In  the  evening  we  descended  to  fairly 
level  ground  by  the  old  shore  line.  The  ground  croi^sed  all  day  was  still 
absolutely  barren,  without  a  trace  of  even  dead  vegetation.  Yet  close  to 
where  we  camped,  after  a  twenty-one  mile  tramp,  we  noticed  a  wild 
camel’s  track  among  the  low  ridges  of  detritus. 

The  Eastw.xru  Arm  op  Lop  Nor 

After  a  night  most  of  which  was  spent  in  administering  oil  to  the  camels 
I  had  to  rouse  the  men  by  3 :30  next  morning.  The  animals  were  be¬ 
ginning  to  show  plainly  how  much  they  suffered  from  hunger,  and  even 
with  loads  greatl.v  diminished  it  became  obvious  that  a  timely  arrival  at 
grazing  and  water  had  to  be  effecteil  by  long  marches.  Continuing  due 
south  for  some  miles  we  came  into  full  view  of  the  dead  salt  lake  where  it 
extends  a  wide  arm  eastward  along  the  foot  of  the  hill  range  the  end  of 
which  we  had  steered  for.  AVe  now  turned  southeast  and  were  after  a 
couple  of  miles  suddenly  brought  up  by  precipitous  clay  cliffs  rising  some 
120  feet  above  the  edge  of  the  ancient  lake  shore,  here  stretching  from  west 
to  east.  It  was  a  striking  view  which  here  oiiened  out  before  us.  The 
ancient  petrified  sea,  with  its  brownish  salt  crust  upheaved  into  countless 
small  billows,  stretched  away  on  the  south  and  southwest  unbroken  to  the 
horizon,  without  any  thing  to  distract  attention  from  its  impressive  uni¬ 
formity  and  grim  grandeur.  There  were  no  strings  of  “white  dragon 
mounds”  hugging  the  shore  line  nor  any  meshas  looming  in  the  distance. 

I  knew  that  this  big  arm  of  the  ancient  Lop  Lake  grew  narrower  east¬ 
wards;  and  as  the  position  of  Kum-kuduk,  computed  from  our  previous 
surveys,  was  still  far  away  to  the  southeast,  it  was  better  to  keep  east  along 
the  shore  line  we  had  struck  and  thus  re<Iuce  the  distance  to  be  covered 
across  the  trying  bci.1  of  hard  salt.  A  narrow  strip  of  gravel-covered  fore- 
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shore  at  the  f<M)t  «tf  the  eliffs,  to  whieh  we  iiiaiiairtHl  to  hrinp  down  the 
camels,  fortunately  offertHl  an  easy  line  of  progress.  As  we  skirte<l  this 
shore  line  under  steep  cliffs,  projecting  in  places  into  eroded  bold  bluffs  ami 
looking  exactly  like  those  of  a  sea  still  in  beiiifr,  1  had  the  satisfaction  of 
finding;  clear  evidence  of  the  ancient  traffic  that  once  moved  alon^  here  in 
the  shape  of  small  ornaments  in  stone  and  bronze  which  were  picket!  up  in 
succession. 

Discovkry  ok  a  Stii.l  Preserved  Stretch  of  the  Ancient  Road 
W’e  had  marched  some  fifteen  miles  from  camp  when  almost  simultane¬ 
ously  Tokhta  Akhun’s  attention  and  my  own  were  attracted  by  a  narrow 
but  unmistakable  old  track  impresssed  in  the  fjravel  by  the  side  of  a  wild 
camel’s  recent  ftad prints.  It  was  very  puzzling  at  first  and  almost  un¬ 
canny,  since  Tokhta  Akhun’s  experience  knew  of  wild  camels  followinjr  tlie 
same  rejridar  track  oidy  where  it  leads  to  water  or  jrraziu};,  and  of  these 
there  was  certainly  none  now  behind  us.  dlad  wild  camels  trodden  down 
this  path  at  a  period  when  some  vegetation  still  grew  along  the  shore  line 
farther  west  ?  Or  could  they  possilily  have  taken  to  following  here  a  track, 
first  made  by  man  but  long  since  abandoned  by  him,  for  the  sake  of  easier 
approach  across  the  dead  s{dt  sea  to  grazing  along  the  Kuruk-darya  before 
it  completely  dried  up? 

Hut  soon  my  eyes  were  to  meet  a  sight  far  more  decisive  in  its  evidence. 
We  had  followed  the  wild  camel’s  track  for  about  a  mile  and  then  lost  it 
where  the  shore  line  curved  inwards  to  the  north,  leaving  a  wide  bay 
covered  with  a  hard  crust  of  salt.  Wishing  if  pos.sible  to  save  the  camels  a 
big  detour,  I  moved  straight  ahead  to  a  hillock  rising  from  the  western 
side  of  the  bay  about  twenty  feet,  in  the  hope  of  finding  the  surface  easier 
beyond.  In  this  I  was  disappointed.  Hut,  when  I  had  ascended  the  salt- 
coated  hillock  and  looked  around,  my  eye  was  caught  at  once  by  an  abso¬ 
lutely  straight  line  running  right  across  from  the  western  end  of  the  bay 
to  the  headland  which  I  had  sighted  before  as  its  eastern  end.  It  was  the 
long-sought-for  ancient  road,  preserved  here  in  all  the  clearness  which  the 
•salt -encrusted  ground  could  assure.  It  was  a  stirring  sensation  as  I  looked 
down  on  its  broad  straight  line  and  then,  after  determining  its  direction  by 
plane-table,  marched  along  it  for  nearly  two  miles.  Close  examination 
showed  that  the  road  had  a  uniform  width  of  20  or  21  feet  and  was  worn 
down  to  a  depth  of  about  one  foot  in  the  surface  of  hard  salt  cakes,  as  a 
result  of  the  passage  during  centuries  of  transport  animals  and  probably 
carts  too.  Its  surface,  owing  to  a  soft  crust  covering  most  of  the  under¬ 
lying  hard  cakes  of  salt,  offered  far  easier  going  than  the  ground  adjoining 
on  either  side.  There  was  ocular  evidence  here  of  the  magnitude  of  the 
traffic  which  had  once  moved  through  these  forbidding  solitudes.  Hut  how 
those  patient  old  Chinese  organizers  of  transport  had  maintained  it  over 
some  150  miles  without  water,  grazing,  or  fuel  still  remained  somewhat  of 
a  problem. 
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Beyond  the  bay  the  narrow  old  track  reappeared  on  the  foreshore, 
which  now  widened  and  became  sandy  in  places.  For  about  half  a  mile 
it  ran  close  alonp  a  raised  hank  .some  20  feet  wide  at  its  top,  a  fact  which 
at  the  time  puzzled  me  frreatly.  Subsequent  observations  elsewhere  have 
led  me  to  conjecture  that  it  may  mark  the  alipmient  of  an  ancient  canal 
by  which  the  eiifrineers  of  Han  times  seem  to  have  endeavored  to  carry 
water  from  the  terminal  basin  of  the  Su-lo  River  as  far  as  possible  west¬ 
wards. 


End  of  the  Desert  Journey 

We  started  late  next  morning  to  let  the  camels  enjoy  what  scanty  graz¬ 
ing  there  was.  But  as  we  moved  on  by  the  line  of  shore  cliffs  eastward  the 
patches  of  ree«ls  grew  wider,  tamarisks  dead  and  living  appcare<l  on  their 
familiar  .sand  cones,  and  finally  we  came  upon  hardy  scrub  and  thorns 
thriving  in  what  to  our  desert -trained  eyes  almost  seemed  luxuriance.  We 
halted  after  a  short  march,  all  of  us  feeling  the  need  of  a  rest  and  glad 
to  let  the  camels  enjoy  a  good  feed  at  leisure.  The  concession  made  to  men 
and  animals  brought  anti<iuarian  reward,  t(M),  for  me;  for  Tokhta  Akhun, 
when  searehing  in  the  evening  the  high  bare  cliffs  of.  clay  above  camp, 
discovered  in  a  small  cavelike  shelter  a  quantity  of  ancient  potsherds  and 
an  iron  buckle  dating  back,  by  the  evidence  of  its  ornamentation,  to  the 
period  of  the  Lou-lan  ruins.  So  to  the  la.st  relics  of  the  ancient  traffic 
kept  by  us. 

On  the  morning  of  March  (i  we  were  off  by  daybreak,  as  I  hoped  by 
one  long  mandi  to  cross  the  arm  of  the  dead  lake  and  strike  the  well  of 
Kum-kuduk  on  the  caravan  track  towards  Tun-huang,  fixe<l  upon  as  our 
rendezvous.  From  the  top  of  a  high  clay  terrace  some  two  miles  beyond 
our  camp  I  sightetl  far  away  to  the  south-southeast  a  line  of  tower-like 
meshas  which,  raised  by  refraction  above  the  true  horizon,  quiveretl 
l)hantom-like  in  the  white  haze.  Their  bearing  coincided  exactly  with  the 
|M)sition  which  my  survey  of  1!K)7  showed  for  the  group  of  big  meshas  I 
remembered  to  have  pas.sed  on  my  approach  to  Kum-kuduk  by  the  route 
from  Miran.  So  towards  them  we  steered  straight  across  the  wide  expanse. 
The  ground  was  trving  enough,  and  in  jdaces  patches  of  actual  salt  marsh 
were  now  met  with  which  threatened  to  embog  our  camels  and  necessitated 
great  detours  (Fig.  10).  But  even  the  camels  seemed  to  feel  encourage¬ 
ment  from  the  nearness  of  the  goal,  and  at  last  after  fifteen  miles’  struggle 
we  struck  sandy  ground  near  the  northernmost  of  the  meshas.  A  little 
beyond  I  could  lead  the  men  to  their  great  joy  on  to  the  lonely  track  where 
footprints  of  camels,  ponies,  and  donkeys  a.s.sured  them  that  they  had  truly 
reached  the  “big  road’’  from  Miran  to  Tun-huang.  Their  Odys.sey  in  the 
unknown  wastes  was  ended. 


COTTON  GROWING  IN  SOUTH  AMERICA 

By  GEORGE  McCUTCHEON  McBRIDE 


As  the  most  largely  used  textile,  the  greatest  staple  of  international 
trade,  eotton  has  a  prime  geofrraphieal  interest  from  the  mere  magnitude 
of  its  plaee  in  human  affairs.^  The  peenliar  features  of  its  distribution 
add  greatly  to  that  interest.  The  eotton  plant  is  of  very  aneient  cultivation, 
but  only  during  the  last  eentnry  has  it  attained  its  great  relative  importance. 
Although  eotton  in  its  natural  state  is  widely  distributed,  commercial  cotton 
is  produced  in  restricted  areas.  Of  the  world’s  i)rodnction  three-fifths 
comes  from  the  Unittnl  States,  nine-tenths  of  the  remainder  from  China, 
India,  Egypt,  and  Uus.sia  (Turkestan  and  Transcaucasia).  But  only  the 
Tnited  States,  India,  and  Egypt  produce  for  export.  The  supply  for  the 
world’s  market  is  thus  virtually  an  Anglo-American  monopoly. 

C’oncerning  the  distribution  of  cotton  as  a  commercial  crop  two  (jnes- 
tions  arise.  How  can  the  area  devoted  to  cotton  be  increased  to  k»‘ep  pace 
with  the  ever-increasing  demand  f<»r  cotton?  How  can  the  distribution 
be  extended  that  the  dangers  of  dependejice  on  so  restricted  sources  of 
supply  may  be  avoided?  Since  the  American  Civil  War  the  industrial 
countries  of  Europe  have  been  concerned  with  these  (piestions,  more 
especially  in  recent  years,  as  the  activities  of  the  British  Cotton  (irowing 
As.sociation  (founded  in  1!H)2)  and  the  similar  organizations  of  France 
(1903)  and  Oermany  (1900)  bear  witness.- 

Cotton,  ill  the  wild  state,  is  a  plant  of  the  tropics  and  subtropics — of  the 
warm  regions  with  summer  rains  and  a  succeetling  dry  sea.son.  Ciuler  culti¬ 
vation  the  range  is  extended,  in  particular  under  irrigation.  At  present 
cultivation  is  largely  limited  to  the  regions  near  the  northerly  climatic 
limit  in  North  America  and  Asia.  In  the  search  for  new  fields  Africa  and 
South  America,  presenting  the  bulk  of  the  land  surface  within  the  tropics 
and  subtropics,  naturally  invite  attention.  Both  continents  offer  hopes 
for  the  future  extension  of  the  cultivation.  In  Africa  interest  eoncentrates 
on  the  Sudan.  The  various  railroad  schemes  for  tapping  the  heretofore 
inaccessible  resources  of  this  naturally  productive  region  point  to  extensive 
possibilities  of  cotton  growing.  The  irrigable  lands  of  the  Niger  bend, 
for  instance,  are  compared  with  Egypt.  Such  expansion  will  be  chiefiy 
to  the  profit  of  France  and  Britain.  In  contra.st  South  America  offers 
possibilities  in  countries  politically  independent,  a  circum.stance  that  has 
already  awakened  wide  interest.  Efforts  to  increa.se  production  here  are 

*  See  the  article  ‘‘(^tton  and  Human  .\(Talrf”  by  Mr.  McBride  in  the  March,  ItMO,  numlier  of  the 
Jiiumat  cj  (iC(wmp/it/.— Edit.  Notk. 

*  Alfred  Kenouard;  LVvolution  cotonnicre  amcricane  et  ses  consequences  pour  I'Kurope.  La  Xature, 
No.  2m,  BUS.  Sept.  13.  pp.  170-174. 
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hein^r  made  in  earnest,  and  it  seems  opportune  to  present  a  study  of  the 
situation  as  it  now  appears. 

(’otton  is  prown  in  every  South  Ameriean  eountry,  yet  oidy  two — 
lirazil  and  Peru — i)roduee  it  on  a  eommereial  scale;  and  their  output 
is  almost  neplipihle  in  the  world's  total.  In  191o  Brazil  produced  1.3 
per  cent  of  the  world’s  supply  of  commercial  cotton,  Peru  little  more 
than  one-third  of  this  amount.  Obviously  this  is  not  the  limit  of  pos¬ 
sibilities.  which  we  now  ))rocee<l  to  examine  in  detail. 


Cotton  in  Peru:  A  Desert  Crop 

A  particular  {reojjraphical  interest  is  attached  to  cotton  production 
in  Peru.  Loiifr  before  the  arrival  of  the  Spaniards,  cotton  was  an  important 
cultivation.  It  had  driven  rise,  in  fact,  to  the  hijrhest  expression  of  indige¬ 
nous  culture,  the  textile  art,  in  which,  as  numerous  specimens  show,  the 
ancient  Peruvians  excelled.  Today  this  art  has  been  lost ;  but  cotton  culti¬ 
vation,  long  fallen  into  serious  neglect,  has  lately  had  a  notable  revival. 

In  Peru,  as  in  Egypt,  cotton  is  a  desert  crop.  The  Andean  highlaiuls 
are  too  cold,  the  ea.stern  slopes  of  the  mountains  in  general  too  humid 
for  the  plant  to  thrive.*  Hut  in  the  third  physiographic  region  of  the 
country,  that  of  the  arid  coa.stal  belt,  it  finds  its  suitable  sunny  habitat. 

To  the  traveler  along  the  Pacific  steamer  routes  the  west  coa.st  appears 
an  unbroken,  brown  desert,  impossible  of  cultivation.  On  landing  at  some 
desolate  little  port  whose  corrugate<l  iron  .structures  s(*em  but  the  temporary 
shelter  of  nomadic  prospectors  or  engineers,  it  is  with  great  surprise  that  he 
finds  the  wharves  piled  high  with  bales  of  cotton  or  bags  of  sugar  and  rice. 
The  town  itself  is  barren.  The  hills  at  the  back  are  treeless.  Water  is  ptsl- 
dled  in  the  streets  and  sold  by  the  pailful.  A  narrow-gage  railway  running 
up  along  a  valley  seems  to  lead  only  deeper  into  the  desert.  Following 
such  a  railway  line  for  a  few  leagues  from  any  port  one  comes  into  a 
flat-bottomed  gorge  where  fields  are  green  with  growing  crops,  (,’lustered 
huts  of  workmen,  hamlets  of  small  tradesmen,  even  little  cities,  lie  hidden  in 
these  oases,  seldom,  however,  encroaching  uixui  the  irrigable  soil  of  the 
valley  floor  but  strung  out  along  the  shari>ly  defineil  edge  of  the  desert  at 
the  foot  of  the  bordering  slopes. 

Irrigation  is  made  iM)ssible  here  by  the  streams  that  flow  from  the 
Andes  for  at  lea.st  a  part  of  the  year.  Many  of  th(‘se  streams  never  reach 
the  sea.  Other  rivers — even  intermittent  brooks  are  indisc*riminately  styled 

*  Cotton  is  grown  on  the  slieltered  floors  of  some  of  the  valleys  of  the  mtmlaikt,  but  as  regards  com¬ 
mercial  production  they  are  impossibly  remote. 

Soi'KCBs  roK  THE  M.\P,  Fio.  1— For  Brazil,  the  state  products  maps  published  by  the  -Sec^-Ao  de 
lieographia  Agricola  of  the  Sociedade  Nacional  de  Agricultura,  1908;  for  Argentina,  Kstadistica 
Agricola.  1916-1917,  Minist.  de  Agric..  Buenos  Aires,  1918.  p.  Zl;  Agricultural  and  Pastoral  Census  of 
.Argentina  in  1908,  Buenos  Aires,  1909,  Vol.  2.  pp.  436-436,  Vol.  S,  pp.  400-402;  The  Argentine  Year  Book, 
1915-1916,  Buenos  Aires,  pp.  232-234;  for  Peru,  the  references  cited  In  footnotes  4  and  6;  for  the  other 
countries,  scattered  Infonnation. 
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rtos  in  this  parched  land — empty  into  the  <K*ean  dnrinp  a  few  months 
of  the  year.  Very  few  are  |>erennial.  Irrigation  can  he  carried  on  alonp 
narrow  strips  that  border  the  channels,  hut  only  at  certain  seasons,  though 
the  soil  is  a  deep  alluvium  and  yields  well  where  water  is  available.  The 
near-by  de|M)sits  of  guano  supply  a  cheap  and  abundant  fertilizer.  It  is 
in  siich  spots  that  the  imjiortant  cott<»n-producing  areas  of  Peru  are 
located.* 

VaRIKTIKS  (iROWX 

The  native  plant  grown  before  the  S|)auish  conquest  is  still  widely 
cultivatetl.  The  fiber  of  this  native  specie.s.  of  which  two  main  subvarieties 
are  cultivated,  is  nmgh  and  long  and  is  highly  prized  for  mixing  with 
w(M)l  or  for  use  in  imitation  w(M)len  fabrics.  Native  Peruvian  cotton  is  not 
planted  anew  each  season  but  lives  for  several  seasons,  even  attaining  a 
life  of  twenty  years.  In  the  warmer  valleys,  where  the  plants  reach  the 
greatest  age,  stalks  sometimes  grow  to  be  from  10  to  15  feet  high.  The 
best  fiber  conu*s  from  plants  not  more  than  fotir  or  five  years  old.  Another 
native  variety  grows  wild  in  some  parts  of  the  country  but  is  not  cultivated. 
Foreign  cotton  has  also  been  introduced  and  forms  more  than  50  per  cent 
of  the  present  pnaluction.  The  so-calle<l  “Egyptian”  cotton  from  the 
United  States  is  the  most  popular.  It  grows  more  rapidly  but  does  not  live 
so  long  and  cannot  stand  drought  so  well,  hence  it  is  cidtivated  chiefly  in  the 
valleys  best  supplied  with  water.  The  price  it  commands  is  not  so  high 
as  that  of  the  native  fiber  and  is  subject  to  greater  fluctuations,  but  its 
yield  per  acre  is  considerably  greater  than  that  of  the  Peruvian,  plant. 

Distribution 

Eighteen  of  the  Peruvian  coast  valleys  produce  cotton  for  export,  but 
the  following  seven  stand  out  above  the  others:  Piura  and  (’hira  in  the 
north;  Chancay  and  C'auete  in  the  department  of  Lima;  lea,  Chincha,  and 
Piseo  in  the  department  of  Ica  in  the  south.  The  principal  factor  that 
controls  the  time  of  planting,  and  consequently  of  picking,  is  neither  the 
seasonal  variation  of  temperature,  which,  in  fact,  is  very  slight,  nor 
l(K*al  raii\fall — as  we  have  remarked,  entirely  lacking  in  most  of  these 
valleys — but  the  arrival  of  water  in  the  dry  stream  betls. 

In  the  far  north  of  Peru,  in  the  valley  of  Piura,  eipiatorial  rains 
occaaionally  cross  the  sharply  definetl  northern  border  of  the  desert.  The 
inhabitants  expect  a  wet  sea.son  about  everv'  seven  years.  The  rain  then 
falls  continuously  for  several  days  at  a  time.  These  years  are  the  “good 
years,”  aftos  buenos,  for  cotton  then  may  be  grown  on  land  long  unused. 
Plants  put  in  the  ground  at  that  time  yield  several  crops  without  further 
rain  and  without  irrigation.®  The  exports  at  Paita,  the  chief  port  of  this 

*  A  detail<sl  description  of  how  the  textile  is  vrown  may  be  found  in  the  official  Peruvian  publica¬ 
tion.  lUMin  <M  Mini^rrio  df  Fomnito,  Vol.  14.  No.  1.  pp.  25-94. 

4  A.  P.  Sears:  The  Coast  Desert  of  Peru,  BtUl.  Amrr.  Guvr.  Soc.,  Vol.  27. 1HB6,  pp.  266-271. 
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refrion.  are  eoiisideraMy  increased  durinjr  these  “irmul  years.”  C'otton 
raise<l  thus  is  called  alyodoti  de  Uuvia  (rain  cotton)  to  distinguish  it  from 
that  cultivated  with  irripation. 

In  the  usual  dry  years  in  the  valley  of  Pinra  the  jrround  must  he 
ready  for  planting;  before  water  arrives  in  the  river  channels.  The  soil 
is  well  soaked  then  and  the  cotton  plante<l.  Water  frenerally  reaches  the 
valley  at  Pinra  in  January  or  February  when  the  ecpiatorial  rains  are 
falling  in  the  interior  and  the  mountain  snows  are  melting  fast.  A  limited 
amount  of  water  is  then  available  during  some  three  months,  after  which 
none  can  be  had  until  the  following  year.  Picking  time  comes  during 
June,  July,  and  August.  Newly  planted  fields  yield  their  first  crop  after 
about  eight  months’  gro^\'th.  A  second  crop  may  be  gathered  shortly 
after  Christmas,  hut  growers  usually  find  it  more  profitable  not  to  eiulanger 
the  plants  by  interrupting  the  proc(»ss  of  irrigation  at  that  time  and  so 
pick  hut  once  a  year.  Some  cotton  is  being  picked,  however,  during  almost 
the  entire  year  in  valleys  where  the  native  plant  is  grown. 

In  the  series  of  valleys  near  Lima,  those  of  Chilldn,  Rimac,  Chancay, 
Iluacho,  Pativilca,  Santa,  Lnrin,  Mala,  Canete,  Chineha,  and  Pisco,  Egyp¬ 
tian  (upland)  cotton  is  grown  inoi’c  largely  than  the  native  species.  Of 
these  valleys,  Chineha  is  the  most  productive.  Here  the  heat  is  modified 
hy  winds  fi'om  the  sea.  The  soil  is  deep.  So  porous  is  the  sandy  ground, 
however,  that  it  is  difficult  to  secure  sufficient  water  for  irrigation.  Conse¬ 
quently  after  the  soil  has  been  well  soaked  in  February  and  March  the 
surface  is  pulverized  to  prevent  escape  of  the  precious  litpiid.  Planting 
then  comes  in  May  or  June,  and  the  crop  is  picked  about  the  first  of 
the  following  May.  In  the  upper  part  of  the  valley,  where  water  arrives 
earlier,  planting  at  times  is  done  in  October.  Even  if  planting  is  done 
during  December  and  January  a  go(Kl  crop  may  be  harvested  in  July  and 
August. 

Pisco  valley  is  more  fortunate  in  having  a  permanent  water  supply. 
Beginning  with  October  there  is  an  abundance  thronghont  the  entire 
summer.  There  is  even  enough  in  this  river  to  allow  some  to  be  “lost  in 
the  ocean.”  Here  planting  takes  place  in  October  or  November,  considere«l 
by  all  the  most  favorable  season,  since  the  plants  become  large  enough  by 
February  to  shade  the  ground  from  the  extreme  heat  of  that  month. 
Egyptian  eotton  is  here  the  favorite  variety.  The  stalks,  cut  close  to  the 
ground  after  each  crop,  bear  for  four  or  five  years  before  dying.  The 
native  plant  is  not  cut  but  continues  to  bear  on  the  same  stalk  for  several 
seasons. 

In  the  valley  of  Ica,  farther  south,  where  water  is  extremely  scarce, 
native  cotton  is  grown  almost  exclusively.  At  times  several  years  pass 
without  enough  water  for  irrigation  in  the  lower  valley,  and  one  watering 
a  year  is  sufficient  for  a  good  crop.  The  soil  is  sandy,  the  water  sinks 
deep  into  the  ground,  and  many  schemes  are  resorted  to  in  order  to  seemre 
the  underground  supply. 


«'"'^  '|S'i  -'L-t' 
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Pit). ‘J— A  typirkl  cotton  field  In  Minns  <ieraes.  Kraxil.  The  depressions  Itetween  hills  or  niountnins, 
the  lower  part  of  mountain  sides.  an<l  the  land  alonn  the  hanks  of  small  rivers  are  the  places  most  fre- 
quentiy  utilised,  d'ourtesy  of  Bureau  of  Poreicn  and  Domestic  Commerce.  C.  S.  Department  of  Commerce.) 

Pio.  S—l’ickinir  cotton  at  the  i’inu-icaha  VerlcuDural  .'School.  .'^4o  raulo,  Brazil.  ICourtesy  of  the 
I’au  .tmerican  I'uion.) 
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FUi.  5 

Flo.  4— Cotton  tm^  at  Sao  Jonquim  (Santa  Catharina?),  thirty-live  years  oM  anii  still  i>r<Hlu('inK- 
They  were  cut  back  every  other  year. 

Kl(i.  5— cotton  farm  near  CoroaU  on  the  Rio  Itapicuril.  Maranhiio.  Hra/il.  showinir  the  appearance  of 
a  Held  in  October.  The  comtitiou  seen  explains,  in  part,  the  rea.son  for  iMior  Krades  in  Maraiihao cotton 
(Figs.  4  and  5  courtesy  of  Bureau  of  Foreign  and  Itomcstic  Coninierce.  1. I>epartiiient  of  Cuiiiinerce  l 
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Prodi'ction  and  I)h:a<TiXATioN  OF  Perwian  Cotton 

While  the  greater  |><>rtion  of  the  Peruvian  eotton  is  shippe<l  to  Knglaiul 
and  the  Cnite<i  States,  there  are  several  textile  faetories  in  the  country 
that  handle  a  part  of  the  crop.  Most  of  these  mills  are  loeateil  at  or 
near  Lima.  They  produce  the  coarser  fabrics  in  demand  at  the  lo<*al 
markets.  A  quite  nuMlern  mill,  partly  operated  by  electricity,  has  b<*en 
oi)ene<l  recently  in  Are<juipa.  and  here  some  of  the  cotton  from  the 
southern  valleys  is  made  into  cloth,  largely  for  the  homely  nee<ls  of  the 
Bolivian  and  Peruvian  hi);hland  |>opulations.  The  eotton  priKluced  in 
Peru  is  usually  ginne<l  near  where  it  is  ffrown,  and.  because  of  the  scarcity 
of  wood  and  coal,  cottonseed  is  used  for  fuel  in  the  gin  engiiu*s. 

Labor 

Labor  is  an  old  problem  in  the  Peruvian  coast  valleys.  In  colonial 
days  it  was  solvetl  in  part  by  the  imiM)rtation  of  negroes.  When  the  negro 
slaves  were  frml  in  the  middle  of  the  la.st  century  dependence  was  place<l 
on  Chinese  laborers,  and  many  coolies  were  introtluced.  I.^ter  Chinese 
immigration  was  stopped,  and  its  place  has  not  been  filled,  though  a  number 
of  Japanese  have  entered  the  country.  As  most  of  the  colonizable  land 
of  the  coast  valleys  pertains  to  large  estates  there  is  little  hope  of  attracting 
European  labor,  and  chief  dependence  must  still  be  placed  on  the  Indian 
population.  Pt'ons  are  attached  to  most  of  the  large  estates.  The  peons, 
who  are  virtually  serfs,  are  not  free  to  hire  out  on  other  farms.  As  no 
estate  can  support  a  very  large  number  of  peons  there  is  frefjuently  a 
scarcity  of  labor  at  the  short  season  during  which  irrigation  is  possible. 
There  are  few  towns  or  cities  or  even  densely  populated  rural  districts  from 
which  labor  can  be  recruite<l.  In  places  a  transfer  of  workmen  between 
upland  vineyard  and  coastal  cotton  lands  has  been  possible.  When,  as 
often  happens,  the  vintage  season  eoincides  with  the  arrival  of  the  water 
in  the  late  summer,  a  double  shortage  of  labor  is  ex|>erienced.  Indians 
from  the  high  sierras  descend  to  some  of  the  valleys  for  the  planting  or 
picking  season,  returning  immediately  thereafter  to  their  co<»l  mountain 
homes.  Some  landowners  have  been  forcetl  to  adopt  a  plan  of  renting  on 
shares,  either  to  their  own  peons  or  to  free  laborers  whom  such  offers  would 
attract.  This,  however,  is  not  so  profitable  to  the  landlord  as  the  favorite 
Latin-American  peon  system  inherited  from  colonial  times. 

Transportation 

In  the  isolated  Peruvian  valleys  the  problem  of  reaching  a  market  is 
often  a  vexing  one.  Miles  of  desert  separate  centers  of  production  from 
the  towns.  The  lower  parts  of  the  valleys  are  in  some  cases  absolutely 
barren,  affording  no  sites  suitable  for  the  location  of  settlements.  Railroads, 
however,  have  now  tapped  all  of  the  principal  valleys,  and  tiny  ports  line 
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the  Peruvian  coast  to  handle  the  pnalnce  of  the  valley  oases.  Hninan 
carriers,  innles,  and  donkeys  move  the  cotton  in  small  hales  to  railway 
)>oints.  Cheaply  const rticte<l  coastwise  steamers  (caleleraft)  touch  at  the 
various  i>orts,  collecting  pnalnce  and  carryinp  it  to  the  more  imi>ortant 
points  where  o<*ean  liners  load  it  for  export. 

Official  estimates  place  the  cotton  yield  (»f  the  entire  republic  for  the 
1915-191(5  sea.son  at  27,(>(H)  metric  tons.*  This  is  not  an  impressive  amount — 
it  leaves  Pern  tenth  amonp  the  cotton-prowinp  cotintrics  of  the  worhP — but 
it  shows  (tckmI  and  hopeful  progress. 

Possibilities  of  Increased  Production 

At  jircsent  there  are  about  140, (XM)  a<*res  planted  in  cotton.  This  amount 
is  being  incrca.se<l  steadily  and  is  capable  of  a  still  greater  extension.  The 
districts  of  ('hira  and  Pisco  offer  the  greatest  possibilities,  since  they  are 
well  supplied  with  water.  Besides  the  valley  floors,  to  which  the  present 
cultivation  is  almost  entirely  limited,  there  are  considerable  areas  of 
interfluvial  grounds  that  will  pnalnce  when  water  is  brought  to  them. 
Foreign  capital  is  needed  for  this  enterprise.  Given  modern  systems  of 
irrigation  and  some  solution  of  the  labor  problem,  perhaps  by  increased 
use  of  mechanical  aids,  this  desert  coa.st  of  Peru,  with  its  ideal  climatic 
conditions,  should  easily  multiply  its  yield  many  times  and  contribute  an 
appreciable  part  of  the  world’s  cotton,  though  it  offers  no  such  possibilities 
as  do  the  extensive  uplands  of  Brazil  or  the  plains  of  northern  Argentina. 

Brazil 

Cotton  was  useil  in  Brazil  before  the  arrival  of  the  Portuguese  (1500), 
though  it  was  not  under  cultivation,  as  in  Peru.  The  Indians  employed  its 
fiber  to  make  cords  for  their  bows,  to  weave  sleeping  nets  (hamacas) ,  and 
even  to  make  the  scanty  clothing  which  the  climate  required.  During 
colonial  times  the  Portuguese  developed  the  industry,  cultivating  cotton 
and  establishing  textile  factories.  In  the  absence  of  coin,  cotton  thread  and 
cloth  were  circulated  as  money  in  some  parts  of  the  colony.  As  negro 
slavery  became  more  general  the  cultivation  of  cotton  grew,  and,  by  the  end 
of  the  eighteenth  century,  Brazil  ranked  as  one  of  the  foremost  cotton- 
producing  countries  of  the  world.  Maranhao,  Pernambuco,  Bahia.  Rio  de 
Janeiro,  and  Para  all  figured  prominently  among  the  ports  from  which 
the  raw  material  was  shipped.  Brazilian  cotton,  at  this  period,  formed 
about  8  per  cent  of  the  amount  used  in  English  mills  and  supplied  the 
principal  stock  of  the  finer  qualities.  So  profitable  was  the  production  that 
cotton  was  transiKirted  fron.  far  inland  on  the  backs  of  mules,  the  journey 

*C.  R.  Pm;  Estadtstlr*  de  la  induUiia  algcxlonera  en  el  Peril,  afio  1915-1916.  abstracted  in  the  HVit 
CoaM  lAmltr,  Mar  6, 1917.  Lima. 

^  Cotton  Production  and  Distribution,  Season  of  1915-16,  V.  S.  Bur,  of  tht  Centu$  Bull.  ISi,  Washington, 
D.  C..  1916. 
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soiiietiiiu's  several  months.  The  invention  of  the  jfin  in  17J13  made 

North  American  competition  t<M>  keen  for  less  propn*ssive  Brazil,  and  her 
pro|>ortion  of  the  world’s  trade  }rra<lnally  diminished,  though  the  produc¬ 
tion  foi  home  cousunipti(»u  continued  to  he  considerable.  When  the 
Southern  ports  were  hha-kaded  during  the  (’ivil  War,  Brazil  again  came  to 
the  fnnit  as  a  source  of  supply  for  EuroiH'an  mills,  hut  the  boom  was  short¬ 
lived.  Since  that  time  Brazilian  cotton  has  been  eon.sumed  largely  by 
local  factories.  Little  of  it  entei*s  European  trade,  though  probablj'  more 
is  raist'd  now  than  at  any  previous  time  in  the  history  of  the  country. 

Di.striiu’tion 

The  cotton  i)laut  grows  wild  or  cultivated  over  the  entire  republic. 
Brauner  reporte<l  in  ISSo  that  he  hail  swii  it  growing  in  nearly  every  prov¬ 
ince  and  cites  authorities  to  show  that  it  is  raised,  at  least  on  a  small  scale, 
from  the  Araguary  in  Brazilian  (iuiaiia  to  Porto  Alegre  in  Rio  Grande  do 
Std,  ahuig  the  Amazon,  the  Tapajoz,  the  Madeira,  the  Rio  Negro,  in  the 
Matto  Gr(»s.so  region,  and  along  the  upper  waters  of  the  Paraguay.*'  Pro¬ 
duction  for  commercial  i)uri)oses,  however,  is  limited  almost  entirely  to  the 
states  along  the  northeastern  coa.st,  a  small  district  west  of  the  city  of  Siio 
Patdo,  and  a  feu-  localities  among  the  hills  of  Minas  Geraes.  In  the  north¬ 
eastern  angle  of  Brazil  the  coastal  plain,  though  often  very  narrow,  at  places 
attains  a  width  of  KM)  miles  or  more.  The  cultivated  areas  of  this  strip, 
as  also  of  the  lowest  river  valleys,  are  devoted  chiefly  to  the  production 
of  sugar.  They  are  too  moist  for  cotton  culture. 

Back  of  this  c(»astal  belt,  at  a  distance  which  varies  from  30  to  200 
miles,  the  land  rises  to  a  height  of  several  hundred  feet.  A  greatly  broken 
surface,  some  oOO  f»*et'  or  more  in  elevation,  interrupted  in  places  by 
higher  remnants  of  ancient  mountain  ranges,  extends  far  inland  toward 
the  low  basin  of  the  Amazon  and  Paraguay  river  systems.  This  upland 
is  known  by  various  names  in  Brazil,  according  to  the  amount  and 
character  of  its  vegetation.  The  plateau  consists  for  the  most  part  of  open 
w(KMlIaud  in  the  hetter-wateretl  sections,  great  areas  of  bush  country,  and 
vast  stretches  of  j^rairie.  Few  dense  forests  are  found.  Over  the  entire 
high  interior  there  are  inarktHl  rainy  and  dry  seasons,  most  of  the  pre¬ 
cipitation  taking  place  in  the  summer  mouths,  while  the  winter  is  clear 
and  dry.  During  the  dry  winters  trees  lose  their  leaves  and  grass  dries 
up  except  ill  the  more  favored  regions;  but  there  is  little  change  of 
temperature  from  mouth  to  month. 

It  is  on  the  seaward  margin  of  the  plateau  that  both  coffee  and  cotton 
have  been  extensively  cultivatiKl.  Coffee  pnxluction  has  centered  in  the 
states  of  Siio  Paulo,  Rio  de  Janeiro,  and  the  southern  part  of  Minas  Geraes. 
Cotton  growing  is  distribute<l  chiefly  on  the  highlands  that  border  the 

*  J.  Kranner:  Cotton  in  thf  Kmi'ire  of  Hrazil.  I'.S.  DetA.af  .lffr'ieAMutrlla«eou$)  Spreial  Report  So.«, 
Wathinirton.  D.C., 
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coastal  belt  farther  north  in  the  states  of  Itahia.  SerBipe,  Alapms^  fernann 
biico,  Parahyba.  Rio  (Irande  do  Norte,  '’'“"'h'  -  ' '■"''‘‘j 
It  is  seldom  found  below  the  r>Otl-f«.t  eontonr,  or  above  the  -.IHK'-t""'  h"<- 
While  the  coastal  licit,  with  the  exception  of  that  part  lyiiiB  between 
latitnde  3'  and  o”  S..  has  abundant  rain  (411  to  IKI  inches),  the  internir, 
where  the  Indk  of  the  eotton  is  (trown,  falls  within  the  elnnane  division 
of  the  seini  orid  northeast.  Here  inrire  areas  have  a  rainfid  h 

ir>  inches  or  les.s,  marked  furthermore  by  irreBiilarity  from  .rear  to  viar. 

The  droliBhts  of  feara  are  notorious  for  the  wholesale  d^opnlat ion 
occasioned  thrmiBii  famine  and  iiiiBratioii.  The  drointht  ot  In  i ,  -  i  .  was 
the  most  disastrous,  as  it  came  after  years  ot  prosiKnit.v  diiiitn.  whi.h 
the  acreaite  devoteil  to  cotton  was  greatiy  increased.  In  the  rcinoii  lia  di 
to  drongld  a  sure  basis  for  inercaseil  eliltivation  must  de|)eiid  on  irritation 
by  storage,  work  whieii  is  now  nndm-  progress.  Droughts  apart,  the  climate 

is  excellently  suited  for  cotton  cultivation.  , 

'  The  landward  limit  of  the  cotton  heit  of  northeastern  llrar.il 
|,v  accessiiiility  to  markets  than  by  eliiiiate,  since  general  ''i;;'™  “ 

emiditions  varv  hut  little  over  the  Rrar.iliati  plateau.-  In  the  Sao  I  .no 
region  where  coffee  and  cotton  enter  into  eomin-tition,  meteoroh.gical  lacto.s 
arT  influential  The  frosts  of  the  winter  of  1918,  for  instanee,  worked 
serious  havoc  in  the  coffee  plantations.  To  replace  their  loss  plan  ers  have 
been  tempted  to  turn  to  eotton  as  a  crop  yielding  a  quick  iitnin. 

The  character  of  the  soil  is  also  a  factor  determining  the  division  of  he 
eiil“areas  on  the  higher  lands  hetween  coffee  and  - 

coffee  district  the  soil  is  a  dark  red  diabase,  rich  in  iron,  and  ^^hen  i.uns 
set  in  evervthiiifr  heconies  covered  ivith  sticky  red  earth.  Ihe  sod  is  ^i 
to  he  peciiliarlv  suited  to  coffee  production.  On  the  .ither  hand,  cott. 
is  generally  pwwn  on  the  soils  formed  from  the  great  sandstone  and  | 
limestone  deposits  which  characteri/.e  a  large  part  of  the  northeastein 
uplands  and  the  valley  of  the  Ss'io  Francisco. 

Mkthods  of  Cultivation  and  Variktik.s  Crown 

Modern  methods  of  eliltivation  are  practically 

Cotton  is  grown  chietly  on  small  tarms  and  in  about  the  .. 
manner  as  it  was  two  hundred  years  ago.  The  timber  or  bus  i 
allowed  to  lie  until  thoronghly  dried;  to 

break  the  earliest  in  the  north 

hence  varies  from  December  pieking 

*  ,  * .  rf-*  ('srvslho  8  ^ 

an  Lonaon.  19.7, reviewed  ,n 

Vol.4. 1917,  p.  411). 
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the  impression  that  there  is  more  than  one  crop  a  year;  but  Hranner,  after 
investigation,  asserts  that  such  is  not  the  case  in  any  part  of  the  country.^® 

As  in  other  South  American  countries  the  tree  cotton,  mostly  indigenous, 
is  cultivatcti  extensively,  especially  upon  the  drier  regions  of  the  uplands. 
This  hardy  plant  grows  for  many  years,  though  it  seldom  yields  well  for 
more  than  two  or  three.  Its  fiber  is  long  and  silky.  The  annual  herbaceous 
varieties  re<piire  more  moisture  and  more  careful  cultivation  but  produce 
a  larger  quantity  of  fiber.  Sea  Island  plants  have  also  been  introduced  with 
good  results  in  a  few  regions  where  the  water  supply  is  more  abundant. 
The  arboreo  is  of  slow  growth,  bearing  a  crop  only  after  from  nine  to  twelve 
months,  while  the  herbaceo  retpiires  but  six  to  mature. 

Production 

Export  figures  fail  to  reveal  the  production  of  cotton  in  Brazil  because, 
as  in  China,  the  fiber  grown  has  been  consumed  almost  entirely  within 
the  country.  An  extremely  high  import  duty,  7.27  cents  i)er  pound,  has 
tended  to  keep  out  foreign  raw  material  and  has  fostered  home  mauufaeture. 
There  are  now  over  two  hundred  mills  manufacturing  cloth.  A  decided 
stimulus  to  this  indu.stry  has  been  felt  since  the  beginning  of  the  war, 
scarcity  of  British  manufactured  textiles  having  forced  Brazil  to  depend 
more  upon  her  own  output.  It  is  only  within  recent  time  that  the  by¬ 
products  have  been  considered,  but  cottonseed  is  now  being  utilized  by 
pres.ses  in  Sao  Paulo  to  such  an  extent  that  the  importation  of  cotton¬ 
seed  oil  has  almost  entirely  ceased. 

Efforts  to  Encourage  Production 

In  recent  years  the  cultivation  of  cotton  has  been  encouraged  through 
the  official  Servicio  do  Algodao  (now  under  the  direction  of  an  American 
expert).  Great  efforts  are  being  made  not  only  to  render  Brazil  inde- 
I>endent  of  foreign  raw  material  but,  by  stimulating  the  textile  industry,  to 
place  the  country  among  the  world’s  large  exporters  of  cotton  and  cotton 
goods."  During  the  months  of  May  and  June,  1918,  an  exi^osition  of 
Brazilian  textile  industries  was  held  in  Buenos  Aires  for  the  purpose  of 
extending  the  output  of  the  country’s  factories  in  the  important  markets 
of  that  city.  As  a  result  of  these  efforts  rei>orts  for  1917-1918  show  an 
increased  cultivation  of  cotton  in  Brazil,  and  her  production  was  estimated 
to  be  about  400,000  bales.**  A  setback  to  protluction  is  the  boll  weevil, 
which  in  late  years  has  become  a  very  serious  menace  to  the  Brazilian  crop. 
In  1918  the  estimated  damage  amount eti  to  over  $27,(XK),(K)0.  Alagoas  and 
Ceara  suffered  most  heavily,  losing  two-thirds  of  the  cotton  planted.  State 

Mop.'rti..  p.sa. 

n  Commerce  RrpU.,  June  19, 1918,  pp.  1078-1000. 

1*  Cotton  Urowint  In  Latin  America,  V,  S.  Itept.  of  Commerce,  Latin-Americnu  /Mrision,  Circular  Ao.  Si, 
Washington,  D.  C.,  1918,  and  Commerer  Rettte.,  June  22, 1918.  p.  1127. 
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and  federal  frovernments,  however,  are  takinjr  precautionary  measures 
to  check  this  pest,  and,  in  spite  of  such  losses,  larjrer  areas  were  under 
cultivation  in  1918  than  ever  before.*® 

Possibilities 

In  considering  the  future  of  cotton  in  Hrazil  those  who  have  studied 
the  situation  have  used  extravagant  terms.  Hranner  says:  “The  territory 
in  Brazil  capable  of  yielding  cotton  is  coextensive  with  the  empire  itself.” 
An  experienced  American  expert,  after  studying  the  cotton  situation 
there  recently  reported  that  “Hrazil  is  a  natural  cotton  country  and 

pos.ses.ses  an  ideal  climate  for  this  crop . The  continued  supremacy 

of  the  United  States  in  the  production  of  cotton  depends  wholly  upon 
the  continued  dormancy  of  Brazilian  agricultui*e.”*^  Others  have  described 
Brazil  as  “potentially  the  greatest  cotton-producing  country  on  earth.”*® 
As  far  as  climate  and  soil  conditions  are  concerned  production  has  far 
from  reached  its  limits.  The  whole  northern  section  of  the  plateau  varies 
little  in  temperature  from  month  to  month  and,  in  most  sections,  receives 
sufHcient  moisture  during  some  part  of  the  year  to  insure  a  fairly  abundant 
growth  of  cotton,  while  the  long  mild  winters,  with  months  of  sunshine, 
few  frosts,  and  no  storms,  afford  favorable  maturing  and  picking  seasons. 
Parts  of  the  lower  Amazon  basin  will  probably  be  found  suitable  also. 

Labor  and  transportation  are  the  factors  that  limit  the  possibilities  of 
largely  increased  production  in  the  near  future.  The  plateau  region  is 
very  poorly  supplied  with  navigable  streams.  Such  rivers  as  the  Sao 
Francisco  and  the  upper  Parana,  while  navigable  in  long  stretches  of 
their  courses,  are  impeded  by  rapids  or  falls  where  they  descend  from 
the  plateau.  A  gradual  extension  of  railways  into  the  interior  will 
ultimately  provide  transportation  facilities. 

As  for  labor,  even  the  present  demands  cannot  be  supplied.  Neither 
the  far-reaching  raids  carried  on  by  the  early  Paulistas  in  (juest  of  Indian 
slaves,  nor  the  importation  of  large  numbers  of  Africans  in  colonial  times, 
nor  the  phenomenal  immigration  of  years  immediately  preceding  the  war 
have  provided  sufficient  workmen  for  the  increasing  demands,  even  of 
the  coffee  crop.  Owners  of  fazeudus  (plantations)  find  it  difficult  to 
secure  permanent  colonists.  Each  season  witnesses  a  movement  of  work¬ 
men  with  their  families  from  one  farm  to  another  in  search  of  better 
living  conditions.  The  establishment  of  factories,  too,  has  attracted  many 
laborers  to  the  cities,  and  migration  from  country  to  town  is  taking  place 
in  Brazil,  as  everywhere  else,  to  a  remarkable  extent.  But  with  increa.se 
of  population  and  improved  means  of  transportation  it  seems  probable 
that  Brazil  will  become  one  of  the  very  important  sources  from  which  raw 
cotton  will  be  exported  to  the  world’s  markets. 


•*  Commrref  Ktpit..  April  4.  1918.  p.  49. 

•4  Pailp  t'oiumlar  ami  Tratlf  Sfplt..  Sept.  12. 1914.  pp.  1391-1:192. 

1*  L\  S.  Ihpt.  nfCommertf,  lAttin-Amirieon  IHvisiim,  Circular  .Vo.  Si,  p.  3. 
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Argentina,  Paraguay,  and  Lowland  Bolivia,  Regions  Adapted  to 
Cotton  Growing 

Though  as  yet  seareely  figuring  in  the  world’s  markets,  northern  Argen¬ 
tina,  witli  the  adjoining  parts  of  Paraguay  and  Bolivia,  has  long  been 
looked  upon  as  offering  one  of  the  largest  available  areas  for  eotton  eidture. 
Exeept  in  the  highlands  of  the  northwest,  the  climate  is  sufficiently  mild, 
the  temperature  is  constantly  nuMlerate,  and  the  rainfall,  which  nowhere 
exeeeds  40  inches,  occurs  mostly  in  the  spring  and  summer  months,  the 
winter  seas«tn  being  dry.  In  this  section  are  situate<l  extensive  sugar-cane 
estates,  where  rainfall  is  sufficient,  or  where,  as  about  Tmumian,  irrigation 
is  possible. 

So  promising  were  these  regions  considennl  for  cotton  pnaluction  that 
in  the  great  shortage  of  our  Civil  War  an  effort  was  made  by  British 
interests  to  encourage  etdtivation  there.  A  mea.sure  of  sueeess  was  met 
with  in  many  plaees,  even  with  the  handicap  of  great  distance  from 
market.’* 

In  1!>()(»  tlie  Argentine  Ministry  of  Agrieulture  sent  an  expert  to  study 
the  provinees  of  tlie  north  with  a  view  to  establishing  so-calleil  “cotton 
colonics’’  there.  The  report  sid)mitted”  found  that  most  of  the  low 
plains  in  that  section  of  the  country  and  the  valleys  not  higher  than  1,(K)0 
meters  are  siiitable,  in  climate  and  soil,  for  cotton  cultivation.  Plants  were 
found  growing  wild  in  many  places,  and  cotton  growing  on  a  small  scale 
was  common.  Little  ]>rogress,  however,  was  made  in  the  establishment  of 
eotton  colonies.  Pntil  the  stimulus  of  war-time  prices  production  was 
))raetieally  limiteil  to  those  colonies  of  the  Chaco  advantageously  situated 
near  Barra n<|ueras.  ]>ort  on  the  Paraguay.  But  at  present  renewed  efforts 
are  meeting  with  greater  success.  Communities  which  had  been  producing 
textiles  only  for  their  domestic  consumption  have  begun  to  extend  the 
area  under  cultivation  with  the  hopes  of  profiting  by  the  high  prices 
offercil.’*  In  llUfi,  according  to  the  Estadistica  Agricola  (1916-1917),  the 
area  under  cotton  was  acres,  almost  all  in  the  Chaco  Territory.  The 

following  figures  published  by  the  Argentine  Department  of  Agriculture 
show  the  area  planted  in  cotton  during  the  sea.son  1918-1919  distributed 


acconling  to  provinces:’* 

Corrioiitcs  .  927  acres 

Chaco  and  Forniossi .  31,(K3l  “ 

I.a  Hinja,  .Jujiiy,  Misioiics,  etc .  692  “ 

Total .  32,680  acres 


>*  See  M.  U.  Mulhall :  The  Conon  Fields  of  I'araguay  and  Corrientes.  Buenos  Aires.  1864. 
u  J.  B.  Mass)':  Rapport  sur  la  ert'ation  de  colonies  rotonni<''res  nationales.  RtvuhlUpit  ArpcN/f'nr,  Aaaofrt 
du  Minidfrr  dr  I'Affrif.,  firrt.  Ann.,  Cmnmrre.  ft  Indntfl.,  Vol.  1,  No.  I.  Buenos  Aires,  1906. 

<4  Commarr  Rfptr.,  March  11, 1918,  p.*916. 

1*  I'ltmmrrff  Riiilf.,  April  22,  1919.  p.  49.1. 
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Extension  op  Production 

As  regards  climate  and  soil  this  section  of  northern  Argentina,  with 
the  similar  contiguous  regions  of  Bolivia  and  Paraguay,  offers  an  area 
suitable  for  cotton  growing  that  far  exceeds  in  extent  the  30,000,000  acres 
of  the  cotton  belt  in  the  United  States.  But  the  problems  of  labor  and 
transportation  make  extensive  cotton  growing  not  an  immediate  possibility. 
At  present  sugar  is  the  chief  cultivation,  and  for  the  .sugar  estates  much  of 
the  labor  is  furnished  by  Indians  from  the  Chaco  of  Argentina  and 
Bolivia.  This  would  probably  never  prove  a  satisfactorj"  supply  for  the 
cotton  fields.  It  is  too  uncertain  and  would  be  too  hard  to  train.  But 
Argentina’s  phenomenal  immigration,  if  resumed  when  normal  world 
conditions  shall  have  been  re-established,  will  gradually  solve  this  problem. 
As  for  transportation,  regular  steamer  traffic  on  the  Paraguay  River 
simplifies  the  problem  in  the  east,  and  the  usual  South  American  tendency 
towards  government-owned  railroads,  built  not  in  response  to  production 
already  established  but  rather  as  a  means  of  developing  promising  regions, 
may  be  counted  on  ultimately  to  provide  facilities  for  the  interior  districts. 


Other  South  American  Countries 

In  former  years,  when  there  were  no  great  cotton  countries,  the  Guianas 
furnished  an  important  percentage  of  the  world’s  production.  In  1827, 
16,000  bales  were  exported  from  British  Guiana.  Dutch  Guiana  at  one 
time  supplied  the  British  mills  with  much  of  the  finer  quality  used.*®  But 
the  regions  in  which  cotton  cultivation  is  possible  are  very  limited.  The 
narrow  coastal  belt,  in  many  places  actually  below  the  level  of  high  tides, 
is  too  humid  to  favor  cotton  culture,  though  admirably  suited  to  sugar 
and  rice.  The  interior  uplands,  exposed  to  the  northeast  trades,  receive 
on  their  Atlantic  slope  over  100  inches  of  rain  distributed  throughout  the 
year.  Farther  inland  are  found  extensive  savanas,  where,  because  of 
lighter  rainfall,  grasslands  replace  the  forests  of  the  Atlantic  slope.  But 
over  all  of  these  highlands  there  occur  marked  changes  of  temperature 
that  make  extensive  cotton  cultivation  unlikely,  even  when  settlements 
and  railroads  reach  that  most  inaccessible  region. 

In  Venezuela  the  district  about  Valencia  is  the  chief  center  of  cotton 
cultivation,  which  is  still  on  a  very  small  scale.  The  crop  is  consumed 
locally,  the  mills  producing  a  coarse,  inferior  cloth.  In  the  interior  of  the 
country,  the  great  grasslands,  the  llanos,  offer  many  thousands  of  square 
miles  where  cotton  might  possibly  be  grown,  though  the  climatic  condi¬ 
tions  are  not  sufficiently  known  to  warrant  a  positive  conclusion.  This 
region,  too,  possesses  a  scanty  population,  apparently  less  numerous  now 
than  one  hundred  years  ago,  and  means  of  transportation  are  quite  primi- 


*  J.  A.  Todd:  The  World'i  Cotton  Crops.  London.  1915.  pp.  97, 904. 
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tive.  It  must  be  long  before  the  llanos  are  anything  more  than  a  pastoral 
country, 

Colombia’s  great  eastern  lowland  territories  offer  similar  conditions 
of  climate,  soil,  and  settlement.  In  her  northern  provinces,  Bolivar,  Atlan- 
tico,  and  Magdalena,  she  produces  a  small  quantity  of  long  staple  cotton, 
some  of  which  is  exported  while  North  American  raw  material  is  imported 
for  use  in  her  local  mills.  The  lower  basin  of  the  Magdalena,  to  which 
cotton  cultivation  is  principally  limited  today,  is  well  suited  in  climate, 
soil,  and  location  to  become  an  important  center  of  production. 

In  Ecuador,  over  a  small  area  about  Guayaquil  and  in  the  province  of 
Manabi,  some  cotton  is  grown,  but  very  little  territory  in  this  country  will 
ever  offer  a  field  for  its  extensive  cultivation. 

The  same  may  be  said  of  Chile  and  Uruguay.  Chile’s  northern  provinces, 
where  temperature  conditions  would  be  favorable,  contain  little  arable 
soil  and  almost  no  water.  Her  southern  sections  lie  beyond  the  latitude 
where  cotton  can  become  a  staple  product.  Uruguay,  like  central  and 
southern  Argentina,  is  subject  to  sudden  and  extreme  fluctuations  of 
temperature. 


Conclusion 

The  possibility  of  cotton  growing  over  wide  areas  in  South  America 
has  been  demonstrated  by  the  success  already  achieved.  Commercial  pro¬ 
duction  on  a  large  scale  must  necessarily  depend  upon  the  other  factors 
mentioned  as  well  as  upon  the  suitability  of  climate  and  soil.  But  the 
problems  of  labor  and  transportation  are  capable  of  solution — are  being 
solved  at  the  present  time  in  some  of  the  most  important  sections.  South 
American  countries  confidently  expect  that  foreign  capital  will  be  available 
for  the  development  of  irrigation  where  that  may  be  required.  It  would 
seem  that  this  great,  politically  independent  continent,  lying  almost  entirely 
within  the  tropical  and  subtropical  zones,  in  which  cotton  exists  as  an 
indigenous  plant  and  in  which  it  has  been  successfully  grown  in  many 
places  and  for  many  centuries,  offers  a  field  that  is  well  worth  the  atten¬ 
tion  of  those  who  are  interested  in  extending  the  production  of  this 
indispensable  fiber.  Though  not  an  immediate  possibility,  it  seems  safe 
to  predict  that  the  great  highlands  of  Brazil  and  the  plains  of  northern 
Argentina,  Paragua>\  and  eastern  Bolivia,  with  the  more  limited  coastal 
valleys  of  Peru,  may  eventually  compete  with  the  cotton  belt  of  North 
America  and  vie  with  Egypt,  India,  and  China  in  supplying  the  world 
with  its  most  important  item  of  international  trade. 
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THE  PAYS  DE  MONTBELIARD 
By  PIERRE  CHAVANNES 

Its  Distinctive  Personality 

The  old  pays  of  Montbeliard  is  no  lonj?er  to  be  found  on  political  maps 
of  Prance.  When  the  geometricians  of  the  Revolution  split  France  into 
fragments,  Montbeliard  caused  a  difficulty.  It  had  been  united  a  little 
while  previously,  and  they  tried  adding  to  it  Haute  Saone,  Haut  Rhin,  and 
Mont  Terrible  in  succession,  for  it  was  Vosgian  on  the  north,  Alsatian  in 
the  east,  and  Jurassic  on  the  south.  Only  in  1816  did  the  administration 
solve  the  problem  by  dividing  it  among  the  three,  but  even  this  rough 
treatment  has  not  destroyed  the  unity  of  its  people,  who  know  and  love 
their  pays,  recognizing  its  distinctive  personality  while  none  the  less  play¬ 
ing  their  part  as  Frenchmen.  The  very  last  invasion,  by  the  welcome 
American  soldiers,  showed  its  sense  of  the  individuality  of  the  pays,  for 
the  men  joined  with  the  villagers  in  singing,  each  in  his  own  tongue,  the 
hymns  of  the  American  evangelists  Moody  and  Sankey.  This  Protestant¬ 
ism  of  Montbeliard  is  by  no  means  its  only  distinctive  feature.  Who  that 
knows  the  Swiss  religious  boundaries  will  need  to  be  told  of  the  many 
subtle  differences  that  accompany  this  deep  one?  The  personality  of  a 
country  is  an  outcome  of  a  long  effort,  and,  when  the  struggle  is  against 
overwhelming  odds,  as  has  been  the  case  with  Montbeliard,  the  maintenance 
and  enrichment  of  that  personality  is  matter  for  profitable  study.  While 
some  districts  cannot  but  develop  and  maintain  a  personality,  Montbeliard, 
only  twelve  leagues  by  six,  seems  at  first  sight  cut  off  from  even  this  possi¬ 
bility.  Within  its  narrow  limits  are  both  high  plateaus  of  the  Jura  and  the 
outposts  of  the  Vosges,  while  between  them  lies  the  open  plain. 

Its  Physical  Diversity 

On  the  Jura  fiank  we  have  the  chain  of  the  Montagnes  du  Lomont,  with 
their  short  sweet  grass  and  their  tufts  of  beech,  descending  step  by  step  into 
the  busy  industrial  plain.  These  steps  are  built  of  dry  limestone  plateaus, 
where  the  wild  mistletoed  pear  tree  struggles  for  life  on  the  stony  pa.stures, 
where  bushes  of  hawthorn  and  privet  and,  down  below,  small  woods  are 
the  only  things  that  relieve  the  nudity  of  the  poor  gra.ss,  easily  withered 
by  the  sun’s  rays  on  these  thirsty  rocks.  But  there  are  green  and  fertile 
valleys  even  here  wherever  the  clays,  which  hold  the  water  in  large  sub¬ 
terranean  sheets,  reach  the  surface  on  the  flank  or  at  the  bottom  of  the 
narrow  valleys  and  abundant  springs  gush  out  from  the  rock. 

Towards  the  Vosges  the  heavy  red  earth  appears,  and  it  gives  place  in 
turn  to  the  schists  and  porphyries  and  sandstones  of  the  outposts  of  the 
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old  mountain  mass.  Here  are  streams  everywhere,  and  the  soil  is  deep 
between  the  rounded  hilltops  where  reign  broom  and  heather  and  ferns,  as 
they  do  on  the  moorlands  of  Brittany  or  Limousin. 

The  plain  between  the  ‘two  hill  districts  is  no  more  unified  than  they 
are.  Calcareous  patches  remain  in  districts  that  belong  really  to  the  north, 
and  the  Vosgian  rocks  show  through  here  and  there  in  the  calcareous  part 
of  the  plain.  The  calcophile  and  calcophobe  floras  carry  the  same  contrast 
info  the  realm  of  life.  Towards  Luxeuil  and  Belfort  we  have  red  sandstone 
towns,  while  Montbeliard  is  of  the  beautiful  gray  stone  that  gives  such  a 
dignity  to  the  old  ecclesia.stical  city  of  BesanQon.  And  so  the  contrast  works 
on  through  all  spheres. 

Its  Character  as  a  Gateway 

So  far  from  destroying  its  individuality,  the  intimacy  of  these  contrasts 
actually  gives  the  pays  its  character.  But  it  is  not  only  Vosges  and  Jura 
that  meet  in  the  plain.  Alsace  penetrates  the  great  Gate  of  Belfort ;  the 
strange  course  of  the  Doubs  is  finally  turned  towards  the  Saone  and  the 
south;  there  is  contact  with  Lorraine  on  the  northwest  and  with  Switzer¬ 
land  on  the  southeast.  The  plain  with  all  its  contacts  is  the  es.senee  of  the 
pays,  and  the  two  hill  borders  are,  as  it  were,  the  lintels  of  the  fateful  door 
through  which  have  streamed  for  ages,  in  one  direction  or  another,  peoples 
and  armies,  races  and  civilizations,  processes  and  ideas.  How  can  a  mere 
passage  land  have  a  personality?  Each  movement  must  surely  obliterate 
the  work  of  its  predecessors  or  combine  with  them  to  form  a  mere  character¬ 
less  composite  photograph.  So  it  might  be  were  it  not  for  the  powers  of 
resistance  that  human  nature  manifests,  intensifying  its  character  best 
perhaps  in  the  face  of  opposition.  In  this  case  the  great  and  fateful  oppo¬ 
sition  has  been  between  the  Franco-Roman  and  the  Germanic,  between  the 
West  and  the  Ea.st.  The  little  pays  has  been  seized  and  tos.sed  about  many 
a  time,  as  have  all  the  lands  of  France’s  northern  aureole  between  the  sea 
and  the  Alps;  but  of  old  it  felt  the  struggle  even  more  than  did  its  fellows, 
for  it  was  at  the  great  gate.  Its  people  have  had  to  stand  always  ready 
and  have  learned  their  lesson  of  self-dependence,  selecting  from  both  sides 
but  remaining  true  to  themselves. 

Roman  Conquest  and  Barbarian  Invasion 

Such  a  point  of  vantage  appealed  to  Roman  skill,  and,  after  Caesar’s 
conquest  of  Sequania,  Augustus  made  a  military  camp  in  the  pays  while 
Agrippa  transformed  prehistoric  tracks  into  roads  for  commerce  and  law 
and  taxes  of  the  empire.  His  roads  can  be  followed  today  from  the  Doubs 
through  the  Belfort  gate  to  Basel  and  the  Rhine.  Sequania  quickly  became 
Gallo-Roman,  and  the  center  of  the  future  pays  was  the  old  Celtic  town  of 
Mandure  on  the  Roman  road.  It  was  transformed  by  Agrippa  into  the 
Roman  city  of  Epamanduodurum,  with  forts,  temples  on  its  hills,  aque- 
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ducts,  arenas,  a  forum  surrounded  by  portals,  and  a  theater  larger  than 
the  one  at  Orange.  Under  the  Romans  villas  spread  along  the  roads,  coloni 
and  serfs  cleared  the  valley  woodlands  and  grew  wheat,  the  town  became 
a  great  market  for  horses  (still  rearetl  on  the  Jura  plateaus),  the  gardens 
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Pio.  1— Sketch  map  ihowing  the  physical  features  and  historical  develepment  of  the  pat/s  of  Mont- 
bAllard.  Scale.  M.mo.OOO. 

The  pa|/s  lies  In  the  Uate  of  Belfort,  the  threshold  between  the  Middle  Rhine  Plain  and  the  SaOne- 
RhAne  depression.  The  County  of  MontbAliard  Is  shown  in  its  greatest  extension,  in  the  twelfth  century 
(based  on  P.  Schrader:  Atlas  de  liAographie  Historique.  Paris.  1911,  PI.  22).  The  boundaries  are  also 
shown,  by  faint  dotted  lines,  of  the  present  and  former  French  Atvarlrmrets  among  which  the  terri¬ 
tory  of  the  County  was  divided;  Haute  SaAne,  unchanged  since  Its  establishment  in  1790,  occupying 
the  upper  basin  of  the  SaAne;  Haut  Rhin,  1790-1871,  equivalent  to  Upper  Alsace;  and  Mont  Terrible. 
1796-1800,  practically  equivalent  to  that  portion  of  the  present  Swiss  canton  of  Bern  known  as  the 
Bernese  Jura  (the  last  based  on  map  of  Bishopric  of  Basel  in  IHctionnaire  GAographique  de  la  Suisse, 
Vol.  1,  Neuchatel,  1902,  p.  156,  and  map  of  the  Helvetian  Republic,  1796-1802,  ibid.,  Vol.  5,  1908.  facing 
p.  564).  The  name  of  the  last  lUpurlemenl  was  t>ased  on  a  misinterpretation  of  the  name  of  one  of 
Its  prominent  features.  Mont  Terri,  an  arid,  limestone  ridge  of  the  Jura  Mountains  (fen,  dialectical 
(or  (orf.  waterless).  The  retention  in  some  current  maps  and  works  of  the  name  Mont  Terrible  for  the 
ridge  does  not  conform  with  tiest  usage  (Diet.  GAogr.  de  la  Suisse,  Vol.  5,  p.  643). 
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became  filled  with  walnut,  chestnut,  plum,  and  cherry,  and  peach  trees 
which  the  Romans  had  brou(;ht  from  Asia,  and  finally  imperial  taxation 
was  added  to  all  these  gifts,  without  adding  to  their  charm. 

Christianity  followed  the  legions,  and  Vesontis  (Besan^n)  for  a  short 
space  became  a  sort  of  Christian  capital ;  but  the  empire  was  decaying,  and 
the  barbarians  soon  spread  through  the  great  gate.  Julian  strengthened  its 
fortifications,  but  along  lines  that  made  the  pays  thenceforth  only  an  out¬ 
post  soon  to  be  lost.  Then  the  story  is  of  Burgundians  and  of  Vandals  and 
after  them  of  the  terrible  Huns  who  burned  Epamanduodurum;  it  is  a 
story  of  ever-renewed  efforts  to  remake  the  barrier  after  each  invasion,  until 
despair  set  in.  The  frontier  line  is  the  index  of  history.  Then  the  tyranny 
of  the  barbarian  chief  replaced  that  of  the  Roman  tax  gatherer.  Frank 
succeeded  Burgundian,  and  the  pays  became  a  part  of  Elsgau,  allocated  at 
the  treaty  of  Verdun  to  Lothair  I  and  thus  brought  into  the  Empire. 
During  long,  confused  years  the  old  Romanized  Celtic  indigenous  people 
slowly  assimilated  its  conquerors,  taught  them  its  remarkably  distinct  and 
pure  dialect  of  the  langue  d'oil,  though  Alsace  was  Alemanuic,  and  made  the 
Burgundian  and  Frankish  farmer  into  a  sort  of  rural  version  of  the  lord  of 
the  Gallo-Roman  villa. 

Its  Rise  to  Independence 

The  position  of  Montbeliard  gave  it  a  special  importance  in  the  days  of 
moving  peoples,  and,  as  the  movements  subsided,  it  rose  for  the  first  time 
to  political  unity  and  independence  under  Louis  de  Mousson-Montb^liard, 
Count  of  Montbeliard  in  1034,  and  a  powerful  feudal  seigneur.  Related  to 
Pope  Leo  IX  and  a  descendant  of  Pepin  d  'Heristal  and  married  to  a  niece 
of  Hugh  Capet,  Louis  had  indeed  much  to  strengthen  his  position. 

The  old  fight,  with  the  names  of  France  and  Burgundy  and  the  Empire  to 
the  fore  on  the  one  side,  and  the  counts,  famous  in  battle  and  in  pillage,  on 
the  other,  gra\'itated  for  a  while  towards  the  Empire ;  but  the  accession  of 
the  French  House  of  Chalons  tilted  the  scale  the  other  way,  and  that  was 
continued  by  the  second  House  of  Montfaucon.  They  were  succeeded  by 
the  counts  of  Wiirttemberg,  who  split  away  from  Burgundy  and,  under  the 
leadership  of  Lorraine,  helped  to  ruin  Charles  the  Bold.  During  these 
centuries  once  more,  by  playing  off  one  power  against  another  in  war 
and  diplomacy,  the*  pays  managed  to  maintain  its  virtual  independence 
under  the  shadowy  suzerainty  of  one  or  other  side. 

In  the  course  of  the  princely  wars  the  bourgeofs  gradually  seized  the 
reins  of  government  and  took  part  against  their  princes.  By  these  means 
there  arose  all  along  the  great  war  zone  from  Flanders  to  Switzerland  that 
strong  municipal  life  that  has  left  us  witness  of  itself  in  its  hotels  de  ville 
and  its  belfries  whence  the  tocsin  called  men  to  defend  the  civic  life.  In 
1283  the  citizens  of  Montbeliard  gained  a  remarkably  strong  charter  freeing 
them  from  all  dues  to  the  seigneur  save  a  tax  of  12  deniers  per  fathom  of 
house  facade. 
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Eighteen  bourgeois  were  to  be  elected  by  their  fellows  each  year,  and 
they  in  turn  chose  an  executive  of  nine  for  judicial  and  police  purposes; 
so  that  in  this  little  aristocratic  republic  the  citizens  were  judged  and 
ruled  by  their  peers.  The  nine  were  required  to  add  three  other  notables 
to  their  number  when  there  was  very  serious  business  to  discuss.  The 
charter  shows  a  curious  foretaste  of  Rousseau,  as  it  were,  for  it  says  that 
the  town  is  ruled  by  “le  magistrat,”  meaning  not  an  individual  but  the 
whole  governing  body  considered  as  a  collective  personality  including  over 
and  above  the  specially  elected  men  the  whole  of  the  town’s  notables.  This 
system  lasted  on  from  1283  to  the  Revolution,  that  is  510  years — a  sufficient 
proof  of  its  strength.  When  Bernard  de  Saintes  announced  in  1793  that 
he  brought  the  town  liberty,  the  chief  bourgeois,  Ferrand,  could  well  retort 
that  he  was  mistaken,  for  they  had  long  known  it. 


Its  Religious  History 

History  would  have  been  different  had  Cleopatra’s  nose  been  longer, 
and,  if  an  heiress  of  Montbeliard  in  1397  had  been  affianced,  like  her  sister, 
to  a  French  notable  and  not  to  Eberhard  of  Wiirttemberg,  the  story  of 
religion  in  the  pays  would  probably  have  worked  out  very  differently,  and 
its  character  would  have  been  other  than  it  is.  Montbeliard,  lying  in  the 
Gate  of  Belfort,  feels  all  the  winds  of  heaven,  the  mild  westerlies  with  their 
rain  alternating  with  the  dry  cold  winds  from  the  east.  Similarly  it  has 
felt  the  four  winds  of  the  spirit,  the  streams  of  ideas  along  the  great  roads 
of  migration  used  alike  by  man  and  bird.  It  was  notably  in  the  stormy 
sixteenth  century  that  Montbeliard  felt  the  streams  of  ideas  moving  between 
Lyons  on  the  one  hand,  with  its  great  market  and  printeries  at  a  safe 
distance  from  the  repressive  Sorbonne,  and  Strasburg  and  Basel  on  the 
other,  or  between  Geneva  on  the  one  side  and  Lorraine  and  France  on  the 
other.  It  became  early  a  place  of  refuge  for  persecuted  French  Huguenots, 
and  its  Wiirttemberger  count  Ulrich,  who  protected  the  humanist  Reuchlin 
and  hated  the  monks,  naturally  looked  towards  Basel,  whence  were  sent 
Farel  and  Toussain.  These  preachers  easily  roused  the  people  against  the 
decadent  Church  and  gave  the  Reformation  in  Montbeliard  a  strong  Calvin- 
istic  flavor;  but  the  princes,  with  their  German  connections,  later  modified 
the  religious  organization  in  a  Lutheran  direction.  Protestant  Montbeliard 
accepted  the  Augsburg  Confession  and  a  somewhat  episcopal  system;  but 
the  princes  could  not  drive  away  the  Huguenot  intellectuals,  and  the  spirit 
remains  Calvinistic  though  the  form  is  rather  Lutheran.  A  very  similar 
feature  is  noticeable  in  the  Channel  Islands,  for,  though  Charles  II  forced 
them  to  accept  the  Act  of  Uniformity  (1661),  the  Calvinistic  spirit  retained 
the  leadership,  at  any  rate  until  the  rise  of  the  Oxford  movement.  The 
staying  power  of  the  Calvinistic  spirit  has  made  it  a  mighty  factor  in 
molding  not  only  the  Protestant  parts  of  France  but  also  Germany,  Holland, 
Britain,  and  the  United  States. 
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The  Protestants  of  the  pays  in  the  sixteenth  and  eighteenth  centuries 
studied  for  the  ministry  at  Tubingen,  and  the  German  element  thence 
derived  was  of  value  as  contributing  a  vein  of  pious  mysticism  to  leaven  the 
theological  aridity  of  the  seventeenth  century  and  the  rationalistic  aridity 
of  the  eighteenth.  The  Moravian  influence  in  Montb61iard,  as  in  many 
other  places,  was  intimate  and  quietly  powerful,  as  the  wide  distribution 
of  the  “Sermons  de  Nordin”  in  company  with  the  family  Bible  bears 
witness. 

In  the  quarrels  after  the  burning  of  Servetus,  Montbeliard  took  its  stand 
for  toleration  and  for  Castellion,  who  developed  an  impassioned  defense  of 
that  principle.  Ever  since  then  Protestants  of  the  pays  have  taken  a  pride 
in  gathering  psalms  from  the  Huguenots,  chorals  from  the  Lutherans, 
hymns  from  America,  songs  from  the  latest  Welsh  revival. 

Education 

The  Reformation  in  Montbeliard  led  to  the  growth  of  a  system  of 
education  with  the  high  ideals  characteristic  of  the  Huguenot  educators — a 
system  including  free  tuition  and  stipends  for  promising  pupils  at  the 
Ijatin  school.  At  the  top  stood  an  academy  teaching  theology',  law,  and 
medicine ;  but,  when  Louis  XIV  took  the  town,  he  scented  an  enemy  there, 
and  the  academy  was  closed — not,  however,  until  it  had  conferred  on  the 
pays  almost  as  clear  a  superiority  as  Scotland  has  so  long  enjoyed  for 
analogous  reasons,  a  superiority,  moreover,  which  is  reappearing  under 
modern  conditions  of  liberty.  The  Reformation  usually  also  allied  itself 
with  the  printing  press,  and  Montbeliard  undertook  the  printing  of  theo¬ 
logical  works  on  paper  made  by  mills  penetrating  into  the  deep  valleys 
of  the  Jura. 

Discussion  naturally  promoted  initiative,  and  in  the  latter  half  of  the 
seventeenth  century  Montbeliard  took  its  place  in  the  general  agrarian 
movement  of  western  Europe  and  made  large  forest  clearings,  followed  in 
the  next  centurj'  by  the  beginnings  of  nineteenth-century  industrj'. 

Relations  with  France 

There  is  no  doubt  that  Protestantism  has  been  a  master  factor  in  the 
making  of  the  personality  of  Montbeliard,  surrounded  as  it  everywhere  is 
by  zealous  Catholics;  but  its  Protestantism  made  less  of  a  breach  with 
France  than  might  be  imagined.  Some  French  kings  were  concerned  to 
maintain  good  relations  with  their  outposts  over  against  the  Empire. 
Louis  XIV,  however,  was  brutal  enough  until  the  Treaty  of  Ryswick  made 
him  give  up  his  prey,  and  the  Guises  were  apt  to  billet  their  ill-paid  troops 
on  the  luckless  Protestants  and  to  follow  up  unchecked  outrages  by  courtly 
letters  of  regret.  The  wars  of  religion  were  indeed  a  bad  time  for  the 
pays,  and  its  people  often  fled  to  the  forests,  even  though,  as  Bohain  tells 
us  (1590),  the  wolves  were  abundant. 
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The  eighteenth  century  saw  the  horrors  of  those  wars  grade  down  into 
petty  legal  bullying,  and  Montbeliard  retained  its  individuality  under  its 
prince,  whose  position  at  the  great  gate  kept  him  from  degenerating  into 
a  comic  opera  puppet  like  so  many  of  the  other  rulers  in  the  minutely 
divided  Germanic  lands  near  the  Rhine.  His  court  wa.s  a  dignified  one, 
as  pictured  in  the  memoirs  of  the  Baroness  Oberkirch,  and  to  it  came 
thoughtful  men  of  letters  and  science,  the  forerunners  of  the  Revolution, 
which  was  to  attack  so  formidably  the  individuality  of  Montbeliard.  Those 
thinkers,  in  an  atmosphere  of  education,  brought  the  people  of  Montbeliard 
into  close  sympathy  with  revolutionary  France,  though  the  princes  would 
have  preferred  to  keep  the  link  with  Wiirttemberg,  the  pa.stors  that  with 
Tubingen,  and  the  men  of  law  that  with  Stuttgart.  Montbeliard  crystal¬ 
lized  out  on  the  French  side,  Wiirttemberg  on  the  German,  and  so  they 
naturally  drifted  apart,  though  they  kept  more  than  one  reminiscence  of 
old  relationships.  The  Celtic  Gallo-Roman  foundation  determined  the 
evolution  of  Montbeliard,  the  Germanic  that  of  Wiirttemberg.  The  folk¬ 
lore  of  the  pays,  for  example,  is  quite  Celtic  in  its  ideas  about  fairies,  save 
that  Aunt  Aria  is  partly  related  to  Santa  Claus. 

The  Revolution  proclaimed  Montbeliard  a  part  of  France,  one  and 
indivisible;  and  the  sad  days  of  1870  intensified  the  people’s  French 
patriotism:  they  had  to  play  once  more  the  part  of  the  outpost.  The 
sculptor  Bartholdi  has  carved  a  wounded  lion  in  the  red  sandstone  cliff 
commanding  the  plain,  and  at  the  patriotic  festival  of  July  14  the  Alsatians 
were  wont  to  come  to  commune  with  their  more  fortunate  fellow  citizens, 
while,  in  the  place  of  honor  before  the  Germanic  market  hall  of  Mont¬ 
beliard,  is  the  statue  of  Denfert  Rochereau,  “to  whom  our  pays  owes  that 
it  remains  French.’’  It  has  been  one  of  the  surprises  of  1914-1918  that 
the  German  did  not  dare  to  attempt  the  Gate  of  Belfort ;  his  Belgian  crime 
diverted  his  energies  elsewhere. 

Effect  of  Industrialism  on  Its  Character 

Nineteenth-century  industry  has  made,  as  it  were,  a  new  region  in 
Montbeliard.  Watchmaking,  weaving,  manufactures  of  hardware,  auto¬ 
mobiles,  and  bicycles  have  all  developed.  Many  of  these  industries  have 
been  associated  with  works  in  Alsace  and  in  Italy,  for  the  purpose  of  avoid¬ 
ing  customs  barriers.  The  influx  of  Alsatians  into  the  pays  after  1871  and 
the  spread  of  Swiss  watchmakers  and  engineers  has  filled  the  plain.  Men 
from  the  hills  came  down,  and  workmen  arrived  from  Belgium  and  from 
Italy  and  even  from  Germany,  in  the  last  case  mostly  to  do  the  rough  work 
the  Frenchman  hates.  None  the  less,  Montbeliard  has  kept  much  of  the 
personality  it  had  won  from  centuries  of  struggle. 

It  was  an  old  Huguenot  saying  that  the  more  blows  one  aimed  at  the 
cause,  the  more  hammers  one  would  break,  ‘*Plus  d  f rapper  on  s’amuse, 
tant  plus  de  marteaux  on  use/*  One  may  truthfully  apply  this  saying  to 
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the  personality  of  Montb^liard.  Like  the  other  Calvinist  communities  it 
resisted  with  the  great  motto,  “In  God  my  strength.”  That  is  the  actual 
motto  in  the  coat  of  arms  of  the  County  of  Montbeliard,  *‘En  Dieu  mon 
appuy.”  But  ages  of  struggle  leave  their  mark,  and  we  must  not  expect 
too  much  in  the  way  of  amiability  and  social  elegance  in  a  country  of 
ancient  poverty  like  Montbeliard.  It  is  true  that  one  finds  more  of  these 
qualities  in  Flanders  and  Alsace,  which  have  suffered  much  from  the  tramp 
of  armies,  but  they  are  rich  lands  of  grass  and  corn,  almost  “lands  of 
increment”  when  once  the  forests  were  cleared.  They  have  their  joie  de 
vivre  far  more  marked  than  Montbeliard,  and  they  express  it  naturally 
through  the  fine  arts.  Montbeliard  has  a  hard  climate  save  in  spring,  and 
life  is  a  struggle  there.  If  people  gathered  of  old  in  its  towns  it  was  to 
defend  the  great  Gate  of  Belfort,  and  if  its  rulers  welcomed  refugees  it 
was  to  strengthen  themselves,  much  as  the  Hohenzollerns  welcomed  and 
utilized  refugees  in  seventeenth-century  Berlin. 

Its  Celebrities 

Montbeliard  has  had  some  interesting  celebrities.  Bohain,  the  naturalist, 
was  a  son  of  Huguenot  refugees;  von  Forstner,  the' statesman,  was  a  re¬ 
ligious  refugee  from  Austria;  and  there  are  many  others  as  well.  Bohain 
founded  a  botanic  garden  at  Montbeliard  with  strong  pharmaceutical  lean¬ 
ings,  and  he  was  one  of  the  early  protagonists  of  the  potato,  as  well  as  its 
scientific  godfather.  Another  celebrity  was  Georges  Cuvier,  founder  of 
the  science  of  comparative  anatomy. 

Its  Bourgeoisie 

The  Montbeliard  bourgeoisie  is  a  solid  one,  with  good  doctors,  lawyers, 
teachers,  and  capitalists,  men  who  may  be  a  trifie  slow  but  are  prudent 
and  thrifty  and  hardworking.  They  are  inclined  to  cool  rationalism  rather 
than  to  fiights  of  imagination,  and  this  makes  their  religion  somewhat  dull 
and  overweighted  with  mere  common  sense.  There  is  not  here  the  vigorous 
realism  of  the  Fleming,  nor  the  glamorous  mist  of  the  spirit  of  the  Rhine. 
The  common  folk  make  first-rate  foremen  and  noncommissioned  officers. 
Many  other  possibilities  in  them  have  been  checked  by  the  tyranny  of  indus¬ 
trialism.  The  quiet  solidity  just  noted  owes  a  great  deal  no  doubt  to  former 
relations  with  Germany,  to  years  of  study  at  Stuttgart  and  Tubingen;  it 
is  closely  analogous  to  the  Swiss  characteristics  of  morality  without  elegance 
and  honesty  without  radiance.  But  the  vein  of  mysticism  from  the  Rhine 
and  the  Moravian  teachers  is  there  none  the  less.  The  Swiss  have  to  some 
extent  stirred  up  the  Montb^iardais  to  emulate  them.  A  Swiss  in  1616 
established  the  first  iron  foundries  in  Audincourt,  and  watchmaking  was  also 
brought  from  Switzerland.  Though  wars  have  devastated  Montbeliard  as 
sadly  as  Lorraine  and  though  its  historical  monuments  are  mostly  in  ruins 
or  under  ground,  yet  its  higher-grade  industries  have  made  its  villages  less 
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miserable  and  its  houses  less  fragile  than  those  of  its  suffering  neighbor. 
They  have  something  of  the  spaciousness  of  Alsatian  wealth  and  Swiss  com¬ 
fort  about  them,  just  as  the  cookery  in  the  pays  has  a  foundation  of  tradition 
of  Franche  Comt4,  with  borrowings  from  Alsace  and  Lorraine.  The  people 
are  less  reserved  and  suspicious  than  the  poor  of  Lorraine  and  of  many 
other  frontier  zones,  and  they  have  a  strong  initiative  which  makes  them 
rather  ready  to  emigrate  at  need.  In  the  eighteenth  century  they  went  to 
Russia.  Later  they  have  gone  to  the  New  World,  to  the  United  States  and, 
more  recently,  to  Canada  and  to  South  America.  They  are  industrial  demo¬ 
crats  in  the  Protestant  plain,  and  the  villages  bordering  the  Catholic  hill 
country  are  apt  to  express  their  anti-clerical  bias  with  some  spirit  by  ring¬ 
ing  the  church  bells  long  and  loud  in  celebration  of  the  Fourteenth  of  July, 
that  the  silent  and  often  secretly  monarchical  Catholics  may  hear  and  trem¬ 
ble.  None  the  less  they  are  too  moderate  of  spirit  for  any  chauvinism  or 
aggressive  nationalism.  They  rather  love  a  compromise.  Up  to  the  pres¬ 
ent,  socialism  has  remained  theoretical,  and  here  we  must  allow  for  the 
persistence  of  the  individual  employer,  so  often  submerged  elsewhere  by  the 
limited-liability  company  which  has  accentuated  industrial  strife. 

The  pays  has  many  interesting  industrial  agglomerations  along  the  floors 
of  the  Jura  valleys.  As  usual,  they  have  swallowed  up  old  villages  and  are 
rather  amorphous,  but  they  are  not  composed  of  sad  rows  of  tenements  like 
the  industrial  towns  of  so  many  British  and  even  French  valleys.  Here 
almost  every  dwelling  stands  in  its  garden,  and  the  buildings  are  dotted 
about  everywhere  without  plan  or  order,  though  industrialism  has  killed 
the  old  beauty  of  the  peasant’s  house. 

Entering  into  relations  with  the  whole  world,  industrial  Montbeliard  has 
shown  itself  akin  to  other  industrial  areas  in  the  broad  humanitarian 
sympathies  of  its  people,  while  growing  wealth  has  given  it  the  opportunity 
of  developing  the  historic  sense.  May  the  pushing  back  of  the  old  menace 
in  1918-1919  give  the  pays  the  chance  to  use  its  wealth  in  exchange  of 
ideas  between  France  and  Germany  and  in  pursuit  of  the  links  between 
beauty  and  truth. 
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The  reader  who  finds  his  way  to  that  shelf  in  the  library  set  apart  for 
books  on  military  geography  will  today  see  it  much  more  heavily  laden  than 
in  1914.  It  may  interest  him  to  scan  the  contents  of  certain  of  the  more 
recent  additions  and  to  gain  an  impression  of  their  general  scope  and 
value.  With  little  difficulty  he  can  separate  the  new  works  on  this  sub¬ 
ject  into  two  classes:  those  written  for  the  purpose  of  instructing  the 
soldier  in  the  elements  of  map  reading,  topographic  sketching,  and  other 
militarj'  duties  more  or  less  geographical  in  character;  and  those  addresse<i 
to  that  part  of  the  public  interested  in  the  broader  principles  of  strategic 
geography. 

Military  Manuals 

In  the  fii*st  cla.ss  belongs  a  small  volume  on  “Map  Reading  and  Topo¬ 
graphical  Sketching”  by  the  profes.sor  of  drawing  in  the  United  States  Mili¬ 
tary  Academy,  Edwin  R.  Stuart.*  As  would  be  expected  in  a  book  from 
the  pen  of  an  author  occupying  Profes.sor  Stuart’s  position,  the  text  is 
clearly  written  and  is  illustrated  by  a  good  selection  of  simple  diagrams 
and  sketches  in  addition  to  one  large-scale  specimen  topographic  sheet. 
Nine  chapters  are  devoted  to  map  reading  and  treat  the  usual  range  of 
topics,  such  as  map  scales,  conventional  signs,  representation  of  relief  by 
contours  and  hachures,  and  methods  of  orienting  and  using  maps  in  the 
field.  Then  follow  four  chapters  on  topographic  surveying  and  sketching 
and  one  on  panorama' sketching.  The  book  is  convenient  in  size  and  suf¬ 
ficiently  complete  for  its  purpose. 

The  author  of  a  second  work  on  “Map  Reading  and  Panorama  Sketch¬ 
ing”  modestly  conceals  his  identity  under  the  phra.se  “by  an  instructor.”* 
In  size  this  book  does  not  differ  greatly  fnim  the  one  already  mentioned,  but 
it  covers  a  somewhat  broader  field.  Half  the  text  (eight  chapters)  is  con¬ 
cerned  wnth  map  reading,  including  sections  on  lettering  maps,  map 
enlargement,  and  topographic  sketching.  Panorama  sketching  receives  two 
chapters,  while  three  chapters  are  given  to  the  prismatic  compass  and  its 
uses.  Admirable  sketches  and  maps  in  color  combine  with  the  well-arranged 
text  to  make  a  most  creditable  little  book. 

Less  can  be  said  in  favor  of  Captain  Barber’s  “Militarj*  Map  Reading 
and  Intelligence  Training.”*  The  book  is  of  convenient  pocket  size  and 

I  E.  R.  StUMt:  Map  Readini  and  Topographical  Sketching,  xl  and  139  pp.;  mapa.  diagn..  lilt. 
McGraw-Hill  Book  Co..  Inc..  New  York.  1918.  $1.00.  7H  x  5  inchce. 

*  Map  Reading  and  Panorama  Sketching.  Bt  an  Instructor.  2nd  edit.,  revieed  and  enlarged.  118  pp.; 
mape.  Ills  ,  index.  Sifton.  Praed  A  Co..  Ltd..  London.  1917.  48  «d.  7H  x  6t$  inchee- 

*C.  D.  A.  Barber:  [Military]  Map  Reading  and  Intelligence  Training.  179  pp.;  maps,  diagn..  illi. 
Penton  Preee  Co..  Cleveland.  1917.  $2.80.  7  x  414  IncheK. 
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contains  some  very  good  sketch  maps  reproduced  in  colors;  but  the  text  is 
a  strange  mixture  of  unnecessary  detail,  childishly  simple  discussions  or 
explanations,  and  technical  descriptions.  “Intelligence  Training”  gives 
wide  latitude  to  the  author’s  pen,  and  we  read  about  bomb  throwing,  how 
to  play  games,  trajectories  of  bullets,  care  of  the  feet,  types  of  rifles,  three 
ways  to  crawl  on  the  ground,  and  other  equally  related  topics.  The  so- 
called  “Preface”  is  but  a  table  of  contents  without  page  numbers,  while 
only  two  out  of  the  first  twenty-one  plates  are  numberetl,  and  those  two 
apparently  wrongly  so.  As  the  text  contains  many  cross  references  to 
plates  by  number,  and  as  the  unnumbered  plates  are  often  without  title  or 
any  suggestion  as  to  what  they  represent,  the  reader  is  hopelessly  baffled. 
Add  the  facts  that  the  style  is  crude  and  the  grammatical  construction  of 
the  text  far  from  being  above  criticism,  and  one  is  justified  in  wondering 
how  the  book  ever  came  to  be  published  in  its  present  form. 

Brj’ant  and  Hughes’  “Map  Work”*  is  a  larger  volume  than  any  of  those 
previously  mentioned  and  covers  a  wider  range  of  topics  than  its  title  would 
indicate.  The  first  chapter,  for  example,  discusses  elementary  principles 
of  mechanical  drawing  and  land  surveying,  and  there  are  chapters  on  the 
uses  of  the  compass,  on  panorama  sketching,  and  on  the  methods  of  making 
and  reporting  military  reconnaissances.  For  the  rest  the  usual  topics  are 
treated,  such  as  map  scales  and  conventional  signs,  methods  of  representing 
relief,  the  processes  of  map  making  from  triangulation  through  plane-table 
traversing  to  contouring,  and  the  principles  of  map  reading.  One  appendix 
contains  lists  of  suggested  problems  and  exercises  for  each  chapter,  while 
two  others  give  descriptions  of  instruments  and  an  explanation  of  the  use 
of  the  theodolite.  The  illustrations  are  good,  and  the  subject  matter  is 
well  arranged. 

Students  Army  Training  Corps  Textbook 

One  is  tempted  to  place  in  a  class  by  itself  a  more  pretentious  work  on 
“Military  Geology  and  Topography,”®  the  joint  product  of  eighteen  geolo¬ 
gists  and  geographers  collaborating  under  the  editorship  of  Profes.sor  H.  E. 
Gregory.  Those  who  have  knowledge  of  the  valuable  services  rendered  by 
Major  T.  E.  David,  chief  geologist  of  the  British  Expeditionary  Force,  and 
his  assistants ;  by  Colonel  A.  H.  Brooks,  geologist  of  the  American  Expedi¬ 
tionary  Force,  and  his  staff ;  by  the  seventy  or  more  geologists  attached  to 
the  German  armies;  and  by  other  geologists  and  physiographers  actively 
engaged  during  the  world  war  in  making  earth  science  the  ally  of  military 
science,  will  have  no  doubt  of  the  urgent  need  of  instructing  army  officers 
in  the  principles  of  geology  as  well  as  in  topography.  They,  at  least,  will 

*  V.  8.  Bryant  and  T.  H.  Hughes:  Map  Work.  174  pp.;  maps,  diagrs..  ills.  Clarendon  Preu.  Oxford. 
1918.  Ss.  9  X  8H  Inches. 

*H.  E.  Gregory,  edit.:  Military  Geology  and  Topography:  A  Presentation  of  Certain  Phases  of 
Geology,  Geography  and  Topography  for  Military  Purposes.  Prepared  and  Issued  under  the  auspices 
of  the  Division  of  Geology  and  Geography,  National  Research  Council,  xt  and  281  pp.;  maps,  diagrs.. 
ills.,  index.  Yale  Dnlverslty  Press,  New  Haven.  1918.  $1.28.  9  x  6  inches. 
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appreciate  that  a  serious  textbook  on  “Military  Geology  and  Topography” 
should  prove  most  \iseful  in  the  educational  program  of  any  institution 
giving  courses  in  military  training. 

When  the  Students  Army  Training  Corps  was  established  the  need  for 
such  a  textbook  became  pressing,  and  the  Division  of  Geology  and  Geog¬ 
raphy  of  the  National  Research  Council  undertook  to  meet  the  need  by 
enlisting  the  services  of  many  experts  in  the  two  sciences.  The  volume 
which  resulted  may  perhaps  suffer  in  some  degree  from  its  multiple  author¬ 
ship  and  from  the  further  fact  that  it  was  prepared  quickly  to  meet  a 
national  emergency;  yet  it  must  take  a  high  place  as  the  most  serious 
attempt  ever  made  to  focus  the  attention  of  military'  men  upon  those  facts 
and  principles  of  geological  and  geographical  science  which  have  proved  to 
be  applicable  to  military  problems.  There  are  chapters  on  rocks,  rock 
structures,  and  their  representation  by  means  of  geological  maps;  on  rock 
weathering  and  soils;  on  rivers,  lakes,  and  swamps  and  their  uses  in  mili¬ 
tary  operations;  on  the  geological  conditions  of  water  supply;  on  plains, 
plateaus,  mountains,  and  other  land  forms  and  the  effect  of  their  peculiar 
topography  on  warfare;  on  map  reading  and,  still  more  important,  on  the 
interpretation  of  land  forms  as  represented  by  maps;  and  a  final  chapter 
on  the  economic  and  military  uses  of  minerals.  The  book  contains  over 
one  hundred  illustrations,  including  excellent  series  of  block  diagrams  by 
Frederick  K.  Morris  and  Armin  K.  Lobeck.  It  is  a  good  kind  of  book  and 
the  best  of  its  kind. 

Books  on  Strategic  Geography 

Among  recent  books  on  the  broader  subject  of  strategic  geography  are 
two  small  volumes  by  the  British  author,  Dr.  Vaughan  Cornish.  When 
the  war  broke  out.  Dr.  Cornish  offered  his  services  as  an  instructor  in 
geography  to  assist  in  training  the  new  British  armies  by  delivering  lectures 
to  officers  at  the  various  camps  and  training  centers.  The  promptness  with 
which  the  army  authorities  accepted  his  offer,  less  than  three  weeks  after 
war  was  declared,  indicates  that  they  attached  much  value  to  geographical 
training.  Later  the  Admiralty  accepted  a  similar  offer  from  Dr.  Cornish, 
and  altogether  some  ten  thousand  military  officers  and  a  large  number  of 
naval  officers  listened  to  lectures  on  the  topics  which  are  briefly  treated  in 
a  little  book  of  short  essays  entitled  “Naval  and  Military  Geography  of 
the  British  Empire.”* 

The  essays  cover  a  wide  range  of  subjects,  the  group  classified  under 
naval  geography  including  discussions  of  the  strategic  position  of  the  North 
Sea  in  relation  to  the  Atlantic  routes,  Ireland  as  the  key  to  Great  Britain’s 
naval  communications,  the  relation  of  British  and  German  North  Sea  bases, 
the  great  sea  route  via  the  Suez  Canal  which  forms  the  geographical  axis 

*  VmikSmi  Cornish;  Naval  and  Military  Ueocrapby  of  the  British  Empire  (Considered  in  Relation  to 
the  War  with  Germany ).  Lectures  siren  durinx  1914-16  to  officers  of  the  navy  and  army,  vlli  and  140  pp. ; 
maps.  Ills.,  index.  Hush  Rees.  Ltd..  London.  1916.  8M  x  6H  inches. 
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of  the  British  Empire,  and  Britain’s  control  of  the  Indian  Ocean  by  pos¬ 
session  of  its  dominating  country',  India. 

The  section  on  military  geography  includes  topics  equally  varied,  from 
the  strategic  geography  of  the  Cologne-Es.sen  district,  and  the  belt  of  terri¬ 
tory  from  Holland  to  Calais  lying  between  this  vital  area  and  England,  to 
the  geographic  features  of  Bulgaria  and  Serbia,  which  operated  as  topo¬ 
graphic  defenses  on  both  sides  of  the  Orient  railway  route,  and  the  nodal 
point  Constantinople,  the  strategic  importance  of  which  today,  as  so  often 
in  the  past,  renders  it  difficult  for  the  Great  European  Powers  to  decide 
its  fate. 

Many  of  Dr.  Cornish’s  essays  are  disappointingly  short  and  superficial. 
Thus  Constantinople  receives  but  two  and  a  half  small  pages  of  large  type, 
and  Egj’pt,  strategically  one  of  the  dominating  positions  in  the  world,  but 
three  pages.  What  the  author  does  say  is  so  interesting  and  suggestive 
that  we  wish  he  had  gone  farther  and  deeper. 

The  same  author’s  “Strategic  Geography  of  the  Great  Powers,’’^  ba.sed 
upon  a  single  lecture  delivered  on  the  flagships  of  the  Grand  Fleet  and 
elsewhere,  describes  the  resources  in  men  and  material  of  each  of  the  Great 
Powers,  the  distribution  of  these  resources  and  the  facilities  for  concentrat¬ 
ing  them  at  strategic  points,  and  the  foreign  positions  which  flank  the  lines 
of  communication  by  which  such  concentration  is  necessarily  effected. 
Here  we  find  a  somewhat  fuller  treatment  of  the  strategic  value  of  the 
Constantinople  region  than  is  given  in  his  other  book.  The  strategic  geog¬ 
raphy  of  the  Turkish  Empire  is  considered  in  connection  with  Germany’s 
grandiose  scheme  of  a  Teutonic  state  reaching  from  the  North  Sea  to  the 
Persian  Gulf,  and  Germany  itself  is  treated  so  as  to  portray  its  strategic 
situation  in  case  it  should  conquer  Mitteleuropa.  In  this  respect  the  book 
deals  with  a  pa.st  possibility  which  already  begins  to  seem  remote.  Of 
present  value,  however,  is  the  author’s  warning  against  the  menace  of  an 
alliance  between  Russia  and  Germany,  doubly  dangerous  because  of  the  sup¬ 
plementary  character  of  their  respective  military  and  economic  resources. 

The  American  will  read  writh  special  interest  Dr.  Cornish’s  ideas  on  the 
remarkably  favorable  strategic  situatiofl  of  the  United  States  and  on  the 
high  strategic  value  of  the  Panama  Canal  and  its  natural  defenses.  He 
makes  an  interesting  comparison  with  the  Suez  Canal  and  notes  that  the 
tropical  forests  flanking  the  Panama  Canal  are  barriers  against  land 
armies  just  as  truly  as  are  the  deserts  ea.st  and  west  of  the  Suez  waterway ; 
while  a  blockade  by  sea  is  enormously  difficult  because  two  simultaneous 
operations  on  a  large  scale  would  be  required.  Dr.  Cornish  points  the 
way  to  a  fascinating  field  which  must  some  day  be  covered  in  an  exhaustive 
treatise  on  the  strategic  geography  of  the  United  States  and  her  possessions. 

^VaoKhan  Cornish:  Th«  Stmteslc  Goovrnphr  of  Um  Grent  Powers  (bssed  on  »  lecture  delivered 
dnrinc  1917  to  offlcers  of  the  Grand  Fleet  and  of  the  British  armies  In  Francel.  tUI  and  114  pp.;  maps. 
Index.  Oeorge  Philip  A  Son.  Ltd..  London.  1918.  2s.  7  x  &  inches. 
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AMERICAN  GEOGRAPHICAL  SOCIETY 

Meetings  of  November,  December,  and  January.  The  first  meetinf;  of  the 
American  ueojfraphical  Society  for  the  season  of  1919-20  was  held  on  November  25  at 
the  Engineering  Societies’  Building,  29  West  Thirty-ninth  Street.  President  Greenough 
presided.  He  submitted  for  confirmation  the  names  of  145  candidates  for  Fellowship, 
each  of  whom  had  been  approved  by  the  Council,  and  they  were  confirmed  as  Fellows  of 
the  Society.  Thereupon  Mr.  Frederic  Dean  addressed  the  Society  on  ‘’Siam’s  Place  in 
the  World."  The  new  flag  of  Siam  was  displayed  on  the  platform. 

During  December  and  January  meetings  were  held  at  the  Engineering  Societies’ 
Building  on  the  following  dates:  December  9,  December  23,  January  6,  and  January  20. 
At  all  of  the  meetings  President  Greenough  presided.  At  the  monthly  meeting  of 
December  23,  125  candidates  were  cenfirmed  as  Fellows  of  the  Society;  at  the  annual 
meeting  on  January  20  the  number  was  37.  The  Society  was  addressed  at  these  meet¬ 
ings  by  the  following  persons :  December  9,  by  Miss  Florence  Parbury,  on  ‘  ‘  Kashmir, 
the  Garden  of  the  East";  December  23,  by  Mr.  Robert  J.  Flaherty,  whose  accounts, 
in  the  June  and  August,  1918,  numbers  of  the  Geographical  Beview,  of  his  exploration 
of  the  Belcher  Islands  in  Hudson  Bay  and  his  traverses  across  Ungava  Peninsula  will 
be  remembered,  on  ‘‘Hudson  Bay  and  Its  Natives,"  illustrated  by  motion  pictures; 
January  6,  by  Dr.  Charles  Upson  Clark,  director  of  the  School  of  <^ssical  Studies  of 
the  American  Academy  in  Rome,  on  ‘‘Greater  Rumania";  January  20,  by  Professor 
Clarence  H.  Young,  of  Columbia  University,  on  ‘‘Picturesque  Byways  of  Greece.”  Prior 
to  the  address  on  December  23,  the  Cullum  Geographical  Med^  of  the  Society  was  pre¬ 
sented  to  Professor  Henry  Fairfield  Osborn,  president  of  the  board  of  trustees  of  the 
American  Museum  of  Natural  History.  An  account  of  the  presentation,  as  well  as  the 
text  of  the  annual  reports  of  the  Society,  read  at  the  meeting  on  January  20,  will  be 
found  inunediately  below.  , 

Presentation  of  the  Cullum  Geographical  Medal  to  Professor  Henry  Fairfield 
Osborn.  At  the  monthly  meeting  of  the  American  Geo^aphical  Society  on  December 
23,  at  the  Engineering  Societies’  Building,  29  West  Thirty-ninth  Street,  the  Cullum 
O^graphical  Medal  of  the  Society  was  presented  to  Professor  Henry  Fairfield  Osborn, 
the  eminent  paleontologist  and  president  of  the  board  of  trustees  of  the  American 
Museum  of  Natural  Hiidory.  In  presenting  the  medal.  President  Greenough,  who  pre¬ 
sided  at  the  meeting,  spoke  as  follows: 

‘‘It  is  my  pleasing  duty  tonight  to  bestow  your  gold  medal  upon  a  distinguished 
recipient.  In  l^e  past  we  have  often  given  similar  recognition  of  service  rendered  to 
geographical  science  but,  I  think,  never  to  any  one  quite  so  intimately  associated  with 
^e  life  and  learning  of  this  metropolis.  The  impress  left  by  his  endeavors  upon  the 
opportunity  for  knowledge  in  this  city  will  endiue  long  after  all  of  us  are  gone.  Let 
me  reiul  the  inscription  upon  the  medal: 

•  TO 

HENRY  FAIRnELD  OSBORN 
FOR  HIS  REVELATIONS 
OF  THE  LIFE  AND  ART  OF  THE 
MEN  OF  THE  OLD  STONE  AOB 
AND 

IN  RETOGNITION  OF  HIS  SERVICE  TO  OBOORAPHICAL  EDUCATION 
THROI’GH  THE  AMERICAN  MCSETM  OF  NATURAL  HISTORY 
1919 

‘‘Geography  claims  within  its  province  the  study  of  man  as  affected  by  environment 
no  leas  than  of  other  forms  of  development  of  the  earth’s  surface.  Both  heads  of  the 
inscription,  therefore,  are  germane  to  our  Society,  and  in  the  person  of  our  guest  we 
honor  alike  the  author  and  the  administrator.  He  has  been,  moreover,  a  leading  student 
of  the  paleogeography  of  North  America  in  its  relations  to  that  of  Eurasia.  I  wish 
that  it  were  posuble  to  dwell  here  upon  his  story  of  the  cave  men,  preserved  and  revealed 
by  the  discovery  of  ^eir  dwellings,  decorated  with  surprising  pictures  of  contemporary 
nnimal  life.  Suffice  it  to  say  that  the  narrative  is  enthralling  and  the  argument  is  con¬ 
clusive  of  the  existence  and  art  of  a  race  dating  back  to  a  period  so  ancient  that  the 
pyramids  seem  only  of  yesterday  by  comparison. 

‘‘And  what  shall  I  'say  of  the  great  museum  of  which  our  guest  is  the  head  and 
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which  occupies  easily  the  first  place  in  the  world  amonjtst  undertakinns  of  its  character  f 
He  has  sent  expeditions  into  every  country  and  has  ({athered  from  them  specimens  of 
every  form  of  life  for  the  free  instruction  of  our  people.  No  citizen  of  New  York  can 
fail  to  thrill  with  pride  as  he  views  the  admirable  results  of  the  administration  and 
its  unique  addition  to  the  attractions  of  this  city,  interpreting;  by  the  light  of  science 
vestiges  of  a  remote  past  in  which  our  own  country  is  so  prolific. 

“And  now,  Sir,  permit  me  to  ask  your  acceptance  of  this  memorial  of  the  admira¬ 
tion  and  esteem  of  our  Society,  accompanied  by  the  wish  that  you  may  long  continue 
the  valued  labors  which  have  already  so  notably  enriched  our  community.” 

After  the  acceptance  of  the  medal  by  Professor  Osborn.  Mr.  Robert  J.  Flaherty 
addressed  the  Society  on  “Hudson  Bay  and  Its  Natives,”  as  referred  to  above. 

Annual  Reports  of  the  Society.  At  the  annual  meeting  of  the  American  Geo¬ 
graphical  Society  held  on  January  20  at  the  Engineering  Societies*  Building,  29  West 
Thirty-ninth  Street,  the  annual  reports  of  the  Council,  of  the  Treasurer,  and  of  the 
Special  Committee  were  read,  as  follows: 

Repokt  op  th*  Council 

January  15,  1920 

To  the  Fello\c8  of  the  American  Geographical  Society: 

In  reviewing  the  past  year  the  Society  may  feel  satisfaction  in  the  knowledge  of  sub¬ 
stantial  service  rendered  by  it  to  the  United  States  Government  and  of  usefulness  to  its 
members,  notwithstanding  certain  difliculties  caused  by  labor  troubles  and  general 
economic  disturbances.  Reference  was  made  in  the  last  annual  report  to  services  in 
connection  with  the  so-called  Inquiry,  organized  by  the  Department  of  State  to  prepare 
information  for  use  by  the  Peace  Conference.  The  matter  assembled  by  the  joint  efforts 
of  the  agencies  concerned  in  the  Inquiry  proved  of  the  greatest  use  at  the  European 
conference.  Our  Director,  Dr.  Bowman,  accompanied  the  Commission  to  Paris  and  was 
employed  there  during  the  first  five  months  of  the  year  in  affairs  of  great  consequence, 
and  again,  after  his  return  to  America  in  June,  he  was  summoned  abroad  in  Septemlier 
for  a  further  service  of  three  months.  The  value  of  the  assistance  rendered  by  the 
Society  has  been  suitably  acknowledged  by  the  Department  of  State,  and  the  whole 
episode  will  constitute  a  permanent  monument  in  the  history  of  the  organization. 

Another  assignment  by  the  Department  of  State,  second  only  in  importance  to  the 
service  at  Paris,  was  declared  when  the  Society  was  requested  to  conduct  an  economic 
survey  of  territory  in  dispute  between  the  states  of  Guatemala  and  Honduras,  involving 
their  respective  boundary  limits.  The  Secretary  of  State,  having  been  asked  to  use  his 
good  offices  in  this  international  complication,  suggeste<l  the  aid  of  our  Society  as  a 
competent  and  disinterested  authority  to  conduct  an  economic  survey  for  the  purjKise 
of  establishing  existing  facts  as  a  foundation  for  the  desired  decision.  The  designation 
of  our  Society  in  such  a  capacity  is  the  only  instance  known  to  us  of  the  use  in  this 
country  of  a  private  organization  in  such  an  international  function.  A  suitable  expedi¬ 
tion  was  organized  and  conducted  by  our  Society,  and  our  report  was  submitted  to  the 
Department  of  State.  Thus  again  is  illustrated  the  high  consideration  enjoyed  by  our 
organization  amongst  competent  authoritiea 

The  Council  holds  very  definite  views  of  the  scope  and  importance  of  the  field  occupied 
by  the  Society  as  affording  opportunity  for  permanent  contributions  to  the  science  of 
geography  in  a  manner  and  to  an  extent  not  covered  by  any  similar  association  in  the 
country.  In  the  near  future  the  Council  may  present  their  views  in  a  more  extended 
statement  to  all  of  the  Fellows,  together  with  an  argument  and  appeal  to  those  interested. 

The  regularity  of  the  publication  of  our  various  periodicals  was  seriously  interfered 
with  by  the  printing  troubles  in  New  York  City,  but  the  indulgence  of  our  Fellows  pre¬ 
cluded  complaint  and  publication  is  now  approaching  regularity.  The  disorganization 
and  the  greatly  increased  cost  of  printing  has  also  delayed  the  appearance  of  the  mono¬ 
graphs,  mentioned  in  the  last  report,  but  these  will  be  put  forward  at  the  earliest 
practicable  moment  and,  it  is  believed,  will  prove  interesting  and  opportune. 

The  value  and  interest  of  our  publications  has  been  attested  by  many  communications 
received,  and  their  highly  scientific  character  has  been  maintained.  They  have  been  as 
follows:  the  AnnaU  of  the  Aasodation  of  American  Geographers,  an  annual  publica¬ 
tion;  the  Geographical  Review,  monthly;  the  Journal  of  Geography,  monthly,  except  for 
three  summer  months.  The  circulation  of  each  shows  a  marked  tendency  to  increase, 
very  gratifying  when  the  rather  technical  character  of  the  publications  is  considered. 

Additions' to  the  Library  comprise  937  books,  778  pamphlets,  5,500  periodicals, 
4,552  maps,  and  60  atlases.  Our  collection  now  comprises  55,723  books  and  pamphlets, 
46,205  maps,  and  922  atlases. 

The  lectures  of  the  Society  have  continued  to  be  attended  by  large  numbers,  who  find 
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them  a  source  of  special  interest  because  of  the  variety  of  the  topics  covered  and  the 
high  reputation  of  the  lecturera  Addresses  were  delivered  by  the  following:  the  late 
Mr.  Theodoor  de  Booy,  Professor  Albert  Bushnell  Hart,  Mr.  Henry  Woodhouae,  Pro¬ 
fessor  Alfred  G.  Mayor,  Mr.  Herman  Montagu  Donner,  Professor  .1.  Paul  Goode,  Mr. 
Jerome  Davis,  Mr.  Frederick  Webb  Hodge,  Mr.  Frederic  Dean,  Miss  Florence  Parbury, 
Mr.  Robert  J.  Flaherty. 

The  number  of  Fellows  at  the  close  of  the  year  was  3,900,  of  whom  385  were  Life 
Fellowa  This  shows  a  falling-off  of  only  58  in  number,  which,  in  view  of  the  influences 
of  the  war,  must  be  regarded  as  indicating  a  satisfactory  condition. 

The  Society  award^  the  Cullum  Geographical  Medal  in  1919  as  follows: 

To  Emmanuel  de  Margerie,  director  of  the  Geological  Survey  of  Alsace  and 
I.orraine,  for  his  distinguished  work  on  “La  Face  de  la  Terre”  and  for  his  contribu¬ 
tions  to  geographical  science; 

And  to  Henry  Fairfield  Osborn,  president  of  the  American  Museum  of  Natural  His¬ 
tory,  for  his  work  on  the  life  and  art  of  the  Men  of  the  Old  Stone  Age  and  in  recogni¬ 
tion  of  his  service  to  geographical  education  through  the  American  Museum  of  Natural 
History. 

The  Society  joined  with  similar  organizations  at  the  time  of  the  Roosevelt  exercises 
in  the  city  in  exhibiting  a  collection  of  maps  and  souvenirs  associated  with  Colonel 
Roosevelt’s  work  as  an  explorer. 

The  report  of  the  Treasurer  submitted  herewith  gives  a  summary  of  the  income  and 
expenses  of  the  Society,  together  with  a  condensed  balance  sheet  which  shows  a  satis^ 
factory  financial  position,  notwithstanding  the  difficulties  of  the  time. 

The  creditable  work  which  has  been  done  during  the  year  is  largely  attributable  to 
the  earnestness  and  efficiency  of  the  staff,  which  deserves  cordial  recognition,  in  addition 
to  such  moderate  increases  in  compensation  as  the  finances  of  the  institution  have 
rendered  possible. 

Respectfully  submitted  on  behalf  of  the  Council. 

John  G  reenough 

Chairman 


RKPoar  or  the  Treasures  for  1919 

The  following  is  a  statement  of  the  receipts  and  expenses  and  the  condensed  balance 
sheet  of  the  Society  as  shown  by  the  books  on  Deceml^r  31,  1919: 

Beceipta  and  Expenaea 

On  December  31,  1918,  there  was  at  balance  of  income  account .  $1,322.17 

During  the  year  there  has  been  received  from  annual  dues,  interest  on 
investments,  and  sales  of  publications .  57,324.82 


$58,646.99 

There  has  been  expended  for  salaries,  house  expenses,  library,  meetings, 

publications,  postage,  insurance,  etc . $56,269.85 

Balance  of  income  account  December  31,  1919 .  $2,377.14 

Condenaed  Balance  Sheet 


Cash  . 

....  $47,077.62 

Sundry  deposits . 

$49,427.66 

Cash,  special  deposit . 

....  6,963.11 

Annu^  dues  paid  in  advance. 

Income  account  balance . 

Balance  of  capital  account 

1,070.00 

2,377.14 

uninvested  . 

1,165.93 

$54,040.73 

$54,040.73 

Henry  Parish 

Treaaurer 


Report  op  the  Special  Committee 

January  15,  1920 

The  Special  Committee  appointed  Dsrember  18,  1919,  to  nominate  and  invite  suitable 
|>er8ons  to  fill  vacancies  which  will  occur  in  the  offices  of  the  Society  at  the  date  of  its 
annual  meeting  in  January,  1920,  respectfully  report  that  they  recommend  the  election 
of  the  following  gentlemen  to  the  offices  designated: 
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President . 

Vice-President . 

Domestic  Corresponding  Secretary 
Treasurer . 


Councilors 


John  Greenough . 

•Philip  W.  Henry . 

•  W.  Redmond  Cross . 

Henry  Parish . 

Madison  Grant 
Grenville  Kane 
Allison  V.  Armour 
Alexander  Hamilton  Rice 


Paul  Tuckerman  T 

Walter  B.  James  ^Committee 

James  B.  Ford  J 


TEBM  TU  EXPIRE  IN 

1921 

1923 

1923 

1921 


1923 


The  reports  of  the  Council  and  the  Treasurer  were  approved  and  ordered  on  file. 
The  persons  recommended  by  the  Special  Committee  for  the  offices  to  be  filled  received 
the  unanimous  vote  of  the  Society  and  were  declared  duly  elected. 


NORTH  AMERICA 

Snow  and  the  Railroads.  The  occasional  heavy  winter  snows  of  the  northeastern 
sections  of  the  United  States  not  infrequently  cause  temporary  obstruction  and  delay 
of  railroad  transportation,  with  resulting  inconvenience  and  often  considerable  pecuniary 
losa  Various  methods  of  meeting  these  difficulties  are  adopted,  such  as  snow  fences, 
windbreaks  formed  of  growing  trees,  etc.  In  many  portions  of  the  mountain  area  of 
the  West,  heavy  winter  snowfalls  are  the  rule,  and  the  railroad  companies  are  forced 
to  adopt  elaborate  and  expensive  methods  to  enable  them  to  keep  their  trains  running. 

Andrew  H.  Palmer,  of  the  U.  S.  Weather  Bureau  at  San  Francisco,  Cal.,  has  recently 
brought  together  some  interesting  illustrations  of  the  effects  of  snow  upon  railway 
transportation  {Monthly  Weather  Rev.,  Oct.,  1919,  pp.  698-699).  The  chief  difficulties 
are  encountered  in  the  region  of  the  heavy  snows  of  the  Cascade  Range  and  the  Sierra 
Nevada.  In  the  case  of  snows  a  few  feet  in  depth  on  level  ground  locomotive  push 
plows  or  rotary  plows  are  employed.  Where  the  snows  accumulate  to  depths  of 
25  to  30  feet,  or  perhaps  twice  that  depth  in  canyons,  any  such  methods  of  removal  are 
out  of  the  question.  Therefore  the  Southern  Pacific  Railroad  (Overland  Route)  con¬ 
structed  its  famous  “thirty  miles  of  snow  sheds”  over  part  of  its  tracks  across  the 
Sierra  Nevada  between  Blue  Canyon  and  Truckee.  These  cost  $42,000  a  mile  over 
single  track  and  $65,000  a  mile  over  double  track.  In  1914,  a  typical  year,  $65,000 
nere  spent  for  repairs  and  $91,000  for  renewals.  The  average  life  of  a  snow  shed  is 
22  yeara  These  siheds  are  designed  to  sustain  snow  16  feet  deep.  When  the  depths  are 
greater,  the  snow  must  be  shoyeled  off  by  hand. 

There  is  naturally  great  danger  of  fire  in  the  sheds.  In  summer  four  trains  and  in 
winter  two  trains  are  kept  under  constant  steam  for  fire-fighting  use.  Further,  all  local 
engines  carry  pumps  and  are  followed  by  tank  cars  filled  with  water  to  be  used  in  case 
of  fire.  Concrete  snow  sheds  have  been  built  in  some  cases.  On  January  22,  1916,  a 
snow  slide  near  Corea,  Wash.,  cut  an  all-steel  passenger  train  in  two,  swept  several 
coaches  into  a  ravine,  and  caused  the  loss  of  several  lives.  Mr.  Palmer’s  paper  is  illus¬ 
trated  by  several  views  of  the  heavy  snowfalls  of  the  Sierra  Nevada  in  relation  to  rail¬ 
road  operation.  R.  DiC.  Ward 

A  New  Series  of  Rainfall  Maps  for  the  United  States.  An  unusually  important 
discussion  of  certain  aspects  of  the  rainfall  of  the  United  States  is  that  by  Joseph 
Burton  Kincer,  of  the  U.  S.  Weather  Bureau,  on  “The  Seasonal  Distribution  of  Pre¬ 
cipitation  and  Its  Frequency  and  Intensity  in  the  United  States”  {Monthly  Weather 
Rev.,  Sept.,  1919,  pp.  624-631,  with  16  maps  in  1:12,200,000).  This  article  is  accom¬ 
panied  by  a  new  series  of  monthly  and  seasonal  rainfall  maps  for  the  United  States, 
which  are  now  the  “standard”  maps,  superseding  all  those  previously  published.  The 
earlier  monthly  and  seasonal  rainfall  maps  were  based  on  data  from  a  limited  number 
of  stations,  covering  various  years,  not  reduced  to  the  same  period,  and  had  their 
isohyets  drawn  with  little  regard  to  topography.  In  Mr.  Kincer ’s  new  maps  the  records 
have  all  been  reduced  to  a  uniform  period  of  twenty  years  (1895  to  1914  inclusive).  About 
1,600  stations  had  actual  averages  for  the  period  in  question,  with  short  bre^s  inter- 
piolated,  and  2,000  other  records  were  reduced  to  this  uniform  period.  The  isohyets  were 
then  drawn  on  hachured  base  maps  with  reasonable  regard  to  topographic  controls.  In 
addition  to  these  monthly  and  seasonal  rainfall  maps  there  are  new  maps  showing  the 
[>ercentage8  of  the  annual  amount  of  rain  which  occurs  in  the  four  seasons;  the  average 
annual  numbers  of  days  with  precipitation  of  0.01-0.25  inch,  0.26-1.00  inch,  and  over 
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2.00  inches;  the  average  annual  number  of  days  with  precipitation  more  than  1.00  inch 
in  an  hour;  maximum  precipitation  in  24  hours;  greatest  nunil>er  of  consecutive  days 
without  0.25  inch  of  rainfall  from  March  1  to  ^ptember  30  (1895-1914);  percentage 
of  years  with  30  consecutive  days  or  more  without  0.25  inch  of  rainfall  in  24  hours 
from  March  1  to  September  30  (1895-1914).  There  are  also  graphs  indicating  fur 
selected  stations  the  variations,  from  year  to  year,  in  the  annual,  seasonal,  and  monthly 
totala 

Mr.  Kincer  distinguishes  three  major  types  of  seasonal  distribution  of  precipitation 
(see,  in  connection  with  this,  R.  DeC.  Ward!  Rainfall  Types  of  the  United  States, 
Geogr.  Sev.,  VoL  4,  1917,  pp.  131-144).  These  are  the  Pacific  type,  which  has  a  marked 
winter  maximum;  the  Plains  type,  with  relatively  heavy  rainfall  in  the  late  spring  and 
early  summer,  and  the  Eastern  type,  with  a  comparatively  uniform  distribution  through 
the  year.  These  three  are  the  most  important  types,  “considering  the  areas  covered 
and  their  climatic  importance.’’ 

The  new  rainfall  maps  contained  in  Mr.  Kincer ’s  paper  will  also  be  included  in  the 
forthcoming  rainfall  section  of  the  “Atlas  of  .\merican  Agriculture.’’  A  detailed  note 
on  these  maps  will  be  printed  in  the  Geographical  Beviev  as  soon  as  possible  after  the 
publication  of  that  section.  R.  DsC.  Wabd 

AFRICA 

Projected  Railways  Across  the  Sahara.  The  opening-up  of  vast  undeveloped 
regions  by  railways  is  one  of  the  most  daring  and  successful  operations  of  this  genera¬ 
tion,  and  the  French  have  for  many  years  dreamed  of  thus  uniting  their  colonies  in  North 
Africa.  Hitherto  the  most  prominent  names  in  this  connei'tion  have  been  those  of 
Bertolet  and  Souleyra  M.  Bertolet  suggested  an  extensive  system  comprising  an  Algiers- 
Cape  trunk  line  and  branches  connecting  Renegal,  Lake  Chad,  and  Nigeria.  M.  Souleyre’s 
plan,  on  the  other  hand,  confined  itself  to  a  trunk  line  across  the  Sahara,  with  branches 
linking  it  to  Lake  Chad  and  Nigeria. 

A  new  contribution  to  Trans-Saharan  schemes,  by  Lieutenant-Colonel  Godefroy,  has 
just  appeared  under  the  title  “ Transsahariens  et  Transaf ricains, ’ ’  (89  pp.,  with  map, 
1:8,000,000,  Laroze,  Paris,  1919).  This  treatise  brings  a  new  light  to  bear  upon  the 
subject,  for,  while  other  plans  have  considered  the  Sahara  as  merely  an  unproductive 
waste.  Colonel  Godefroy  considers  that  there  are  great  possibilities  of  agricultural  de¬ 
velopment  in  the  desert  itself,  provided  that  the  right  route  for  crossing  it  be  chosen. 
The  route  suggested  would  follow  the  historic  caravan  route  which  links  up  a  line  of 
oases,  each  the  center  of  an  extensive  stretch  of  pasture  land.  The  northern  starting 
point  would  be  the  present  terminus  of  the  railway. of  which  Colonel  Godefroy  is  the 
director,  the  line  which  runs  southward  into  the  desert  from  Biskra  to  Tuggurt  and 
northward  towards  Altera.  The  projected  line  would  run  in  a  southwesterly  direction 
through  Wargla  to  Inifel  and  on  to  In  Salah,  there  turning  directly  to  the  south  and 
running  to  Buressa,  whence  it  would  join  the  Niger  at  Tosaye.  The  prospects  of  develop¬ 
ment  in  French  Nigeria  are  painted  as  brightly  as  those  of  the  Sahara,  Colonel  Godefroy 
asserting  that,  with  the  same  system  of  controlling  the  floods  as  is  used  in  Egypt,  the 
region  would  become  as  fertile.  If  the  Sahara  should  prove  to  be  a  second  Argentina 
and  Nigeria  a  second  Egypt,  the  success  of  this  part  of  the  projected  system  should  be 
assured. 

The  Trans-Saharan  railway  is,  however,  only  a  part  of  the  whole  scheme  advanced 
by  Colonel  Godefroy.  Two  other  trunk  lines  are  alM  contemplated.  One  of  these — an 
Algiers-Cairo  line — is  already  more  than  half  completed.  Its  purpose  is  to  make  use  of 
the  Cape- to  Cairo  railway,  as  well  as  to  provide  for  traffic  along  the  southern  littoral 
of  the  Mediterranean.  The  other  trunk  line  would  run  along  the  western  coast,  connect¬ 
ing  Dakar  with  Tangier.  Since  Dakar  is  only  three  days’  voyage  from  Rio  and  Tangier 
is  hoping  to  be  connected  with  Europe  b^  a  tunnel,  this  would  provide  a  short  route  to  the 
New  World.  Again  Colonel  Godefroy  is  optimistic  as  to  the  possibility  of  agricultural 
development  in  the  coastal  region,  which  is  less  arid  than  the  interior. 

The  plan  is  interesting,  and,  coming  from  the  director  of  the  Biskra-Tuggurt  line,  it 
commands  attention.  However,  on  reading  the  part  about  the  possibility  of  develop¬ 
ment  of  the  desert  one  feels  constantly  the  tone  of  special  pleading.  For  example  the 
excessive  insolation  is  reckoned  as  a  valuable  asset  though  no  way  has  yet  been  found 
of  utilizing  the  energy.  In  the  same  way  the  treatment  of  the  chapter  dealing  with 
the  difficulties  of  construction  seems  unduly  optimistic.  The  question  of  labor,  for 
example,  is  brushed  lightly  aside — ^the  French  army  can  provide  that  without  difficulty. 

Compared  with  former  schemes,  however.  Colonel  Godefroy ’s  plan  seems  more  prac¬ 
ticable.  There  can  be  no  question  as  to  the  advisability  of  the  northern  coast  route  nor 
of  the  future  development  of  the  upper  Niger  should  a  route  be  provided  far  its  products. 

E.  M.  Sa.vdeks 
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Two  Interesting  Maps  of  Syria.  One  of  the  most  interesting  "documents”  at  the 
peace  conference  at  Paris  was  in  the  form  of  a  woven  rug  presented  by  the  women  of 
the  Moslem  Trade  School  at  Beirut.  It  was  made  in  the  form  of  a  map,  and  showed 
the  area  claimed  by  Syrian  nationalists  for  a  united  Syria.  This  recalls  to  mind  a 
wonderful  mosaic  on  the  floor  of  a  church  at  Madeba,  Moab,  on  the  plateau  east  of  the 
Dead  Sea.  At  our  request  Dr.  Ellsworth  Huntington  has  given  us  the  following  note 
on  the  subject  (cf.  also  Palmer  and  Guthe;  Die  Mosaikkarte  von  Madeba,  10  colored 
plates,  Leipzig,  1906,  and  Dr.  Huntington’s  "Palestine  and  Its  Transformation,” 
Boston,  1911,  pp.  204-207). 

It  is  the  oldest  existing  map  of  the  region.  Even  today,  though  much  of  the  map 
has  been  picked  to  pieces,  one  can  still  see  palm  trees  by  the  warm  Dead  Sea  and  fish 
swimming  in  the  Jordan  River,  Formerly  the  map  extended  from  Damascus  in  the  other 
direction.  Fortunately  the  central  parts  around  Jerusalem  are  still  intact.  As  in  many 
ancient  maps  the  top  is  at  the  east. 

For  the  geograpner  it  would  be  hard  to  find  anything  more  fascinating  than  this 
crude,  yet  rather  effective  ancient  map.  Perhaps  some  day  the  Syrians,  with  their  art 
of  putting  maps  on  the  floor,  will  not  merely  make  one  for  the  floor  of  some  great 
church,  but  for  the  floor  of  some  great  schoolroom.  A  map  on  the  floor  seems  strange 
to  us,  but  to  the  Syrian  it  is  |>erfectly  natural,  since  he  takes  off  his  shoes  and  goes 
around  in  stocking  feet.  He  sits  on  one  side,  and  the  map  is  spread  out  before  him.  For 
the  children  who  sat  in  the  old  church  at  Madeba  it  must  have  been  an  interesting  sight 
when  they  had  tired  of  the  ser\’ice  to  see  the  lions  chasing  the  gorillas  among  the  palm 
trees  of  Palestine  on  the  floor  before  them. 

Wasteful  Exploitation  of  Manchurian  Forests.  No  country  has  suffered  more 
heavily  than  China  as  a  result  of  reckless  destruction  of  her  forests,  yet  deforestation 
continues  in  the  Manchurian  provinces.  Much  of  Manchuria,  lying  as  it  does  in  the 
great  wheat  belt  of  the  world,  is,  of  course,  land  properly  devoted  to  agriculture.  With 
the  building  of  the  Chinese  Eastern  Railway  clearing  and  cultivation  have  gone  on 
apace.  Harbin,  little  more  than  twenty  years  ago  a  hamlet  of  fishermen,  is  now  a  town 
of  100,000  and  a  great  wheat  mart.  The  western  section  of  the  province  of  Kirin  and 
the  valleys  of  the  large  rivers  are  under  cultivation,  and  settlers  are  pushing  forward. 
Yet  vast  areas  in  Kirin  province  and  also  north  of  the  Sungari  are  natural  forest 
resei^es,  and  it  is  against  the  wasteful  exploitation  of  these  areas  that  a  protest  has  been 
recently  put  forward  by  Captain  Arthur  de  C.  Sowerby,  who  has  made  several  journeys 
of  exploration  in  these  little-known  sections  of  Manchuria  (The  Exploration  of  Man¬ 
churia,  Geogr.  Joum.,  August,  1919). 

The  great  Kirin  forest  covers  the  Chang  Pei  range  and  extends  northwards,  touching 
the  banks  of  the  Sungari  east  of  Harbin  and  stretching  well  into  the  angle  formed  by 
the  junction  of  the  Ussuri  and  the  Amur.  The  area  of  the  forest  is  said  to  be  equal  to 
that  of  Scotland.  The  splendid  forests  of  the  Chang  Pei  Shan,  chiefly  deciduous,  with 
the  oak  as  the  predominant  tree,  are  being  cut  on  the  southern  side  by  Japanese,  who 
get  the  timber  out  by  way  of  the  Yalu,  and  on  the  northern  side  by  Chinese,  who  make 
use  of  the  Sungari  and  its  tributaries.  Still  farther  north  Russian  and  Chinese  com¬ 
panies  extract  timber  consisting  chiefly  of  pine.  Enormous  quantities  of  oak,  walnut,  and 
maple  are  cut  for  fuel  for  the  populace  and  for  locomotives  and  steamers  on  the  Sungari. 
From  his  camp  on  the  Sungari  Captain  Sowerby  had  opportunity  of  gaging  the  extensive 
output  of  timber  from  the  slopes  at  the  sources  of  the  main  stream  and  its  tributaries. 
"Every  hour  of  the  day  dozens  of  huge  rafts  of  logs  came  floating  past.  Some  of  these 
contained  twenty  or  thirty  thousand  feet  of  timber,  averaging  3  to  4  feet  in  diameter, 
sometimes  much  more.” 
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Francisco  P.  Moreno,  the  foremost  Argentine  geographer,  died  at  Buenos  Aires  on 
November  22,  at  the  ago  of  67.  In  the  words  of  Bailey  Willis'  excellent  biography  of 
Moreno  in  the  "Geographen-Kalender ”  (Perthes,  Gotha)  for  1911,  to  which  the  reader 
is  referred  for  fuller  information,  "among  the  chief  results  of  his  career  ....  there 
stand  out  conspicuously  the  exploration  of  Patagoni^  the  organization  of  the  Museo  de 
La  Plata  and  of  the  researches  conducted  under  its  auspices,  the  conclusion  of  the 
Argentino-Chilean  boundary  arbitration  according  to  a  satisfactory  division  of  the 
territory  in  dispute,  and  the  institution  of  topographical  surveys  of  the  Province  of 
Buenos  Aires.”  In  1909  Senor  Moreno  was  awarded  the  CuUum  Geographical  Medal 
of  the  American  Geographical  Society. 
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Beginning  vith  this  number  the  minor  bibliographital  entries  wiU  be  omitted  from 
the  department  heretofore  tnoum  as  **  Geographic  Publications”,  and  only  reviews  will 
be  published  under  the  correspondingly  changed  heading  of  ” GeographiC  Reviews.” 

I  he  omitted  entries,  with  references  to  the  reviews  here  published,  will  be  gathered  to¬ 
gether  and  issued  as  an  annual  volume  which  will  record  the  geographical  publications 
that  have  come  to  the  Society’s  notice  during  the  year.  This  annual  bibliography  will  be 
sent  fret  to  all  in^titutioiw  or  individuals  exchanging  publications  with  the  Society  or 
subs(C>ing  to  the  Review  and,  oii  request,  to  Fellows  w^  may  desire  it.  The  first  issue, 
it  is  expected,  will  appear  early  in  1921. 

OxTK  Immigration  Pbobum 

J.  W.  Jenks  and  W.  J.  Lauck.  The  Immigration  Problem:  A  Study  of  American 
Immigration  Conditions  and  Needs.  4th  edit.,  revised  and  enlarged,  xxv  and 
605  pp.;  map,  diagrs.,  bibliogr.,  index.  Funk  A  Wagnalls  Co.,  New  York  and 
London,  1917.  $1.75.  8x5^^  inches. 

The  value  of  this  book  is  attested  by  its  appearing  in  a  fourth  edition.  It  stands 
alone  in  the  field  of  immigration  literature,  being  the  only  comprehensive  and  authorita¬ 
tive  presentation  of  the  findings  of  the  United  States  Immigration  Commission  in  con¬ 
densed  and  accessible  form. 

The  Immigration  Commission  came  into  being  through  a  p^uliar  freak  of  legisla¬ 
tion.  During  the  summer  of  1906  the  House  was  debating  an  immigration  bill  which 
contained  as  one  of  its  major  features  a  provision  for  the  imposition  of  a  reading  test 
on  would-be  immigranta  This  proposed  measure  had  been  before  Congress  pretty  con¬ 
tinuously  for  fifteen  years  or  so,  and,  while  for  most  of  that  period  the  preponderance 
of  sentiment  in  both  houses  had  been  decidedly  in  its  favor,  yet  through  the  various 
exigencies  of  Federal  legislation  it  had  never  bwome  law.  At  the  date  mentioned  there 
was  no  question  that  ample  majorities  of  Senate  and  House  were  in  favor  of  the  literacy 
test.  Speaker  Cannon,  however,  was  vehemently  opposed  to  it  and  by  tactics  more 
vigorous  than  parliamentary  placed  obstacle  after  obstacle  in  its  way.  Finally,  on  June 
25,  Mr.  Gros^’enor  of  Ohio  proposed  an  amendment  which  struck  out  the  entire  section 
pioviding  for  a  literaev  test  and  in  its  place  substituted  a  section  creating  an  Immi¬ 
gration  Commission.  In  this  form  the  bill  passed,  and  early  the  following  year  the 
Commission  was  appointed' by  President  Roosevelt. 

This  piece  of  (tolitical  legerdemain  was  by  no  means  unfortunate.  In  the  first  place, 
the  Immigration  Commission  proved  to  be  one  of  the  most  scholarly  and  useful  commis¬ 
sions  Congress  had  ever  created.  In  the  second  place,  with  delightful  irony,  one  of  its 
major  recommendations  was  that  a  literacy  test  be  imposed,  and  it  was  largely  upon  this 
recommendation  that  the  test  became  law  ten  years  later. 

The  Immigration  Commission  was  composed  of  three  Senators,  three  Represmtatives, 
and  three  civilians,  and  its  total  working  staff  considerably  exceeded  one  hundred.  It 
s{)eut  nearly  three  years  in  its  investigation,  when  its  career  was  abruptly  terminated  by 
the  refusal  of  Congress  to  make  any  further  appropriations  for  it.  Here  again  the  result 
was  not  unfortunate.  A  very  thorough  and  sweeping  research  had  been  made,  covering 
not  only  this  country  but  the  European  sources  of  immigration;  but  the  material  had 
not  been  thoroughly  digested  by  the  Commission,  nor  had  conclusions  been  worked  out  in 
detail  and  completeness.  As  a  consequence  the  published  report  consists  almost  entirely 
of  facts  and  figures,  with  very  little  space  devot^  to  the  statement  of  the  Commission ’s 
own  conclusions  and  recommendations.  Students  of  the  subject,  therefore,  are  forced 
to  go  to  the  original  data  in  support  of  their  arguments,  which  is  much  better  than 
quoting  the  opinions  of  an  official  body,  however  trustworthy. 

The  report  of  the  Commission  comprises  forty  volumes.  It  was  very  difficult  to 
secure  the  work  at  the  time  of  its  publication,  and  it  is  practically  unobtainable  now. 
Only  the  best  equipped  even  of  our  large  libraries  possess  it.  It  is  accordingly  very 
important  that  a  trustworthy  digest  should  be  available.  Professor  Jenks  and  Mr.  Lauck 
are  particularly  well  fitted  to  supply  such  a  need,  the  former  having  been  a  member  of 
the  Commission  and  the  latter  one  of  its  important  experts.  The  authors  describe  them¬ 
selves  as  “not  advocates,  but  interpreters  of  facts.”  It  need  hardly  be  added  that  in 
their  discussions  they  have  not  confined  themselves  absolutely  to  the  data  contained  in 
the  report  of  the  Commission. 
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In  the  present  edition  the  discussions  have  been  brought  up  to  date,  particularly  bj 
the  inclusion  of  a  chapter  on  the  unmigration  law  of  1917  prepared  by  Mr.  W.  W. 
Husband,  the  full  text  of  this  bill,  a  presentation  of  the  plan  proposed  by  Dr.  Sidney  L. 
Gulick,  a  brief  bibliography,  and  numerous  additional  diagrams  and  figures. 

IIXNRT  P.  Fa»child 

J.  F.  Steink*.  The  Japanese  Invasion:  A  Study  in  the  Psychology  of  Inter-Racial 

Contacts.  With  an  introduction  by  R.  E.  Park,  xvii  and  231  pp. ;  bibliogr.,  index. 

A.  C.  McClurg  &  Co.,  Chicago,  1917.  $1.25.  7^x5  inches. 

This  little  volume  may  be  heartily  commended  to  those  who  desire  to  understand  the 
problem  of  Japanese  immigration  into  the  United  States.  The  importance  of  that  prob¬ 
lem  does  not  appear  to  be  realised  in  some  parts  of  our  country ;  its  complicated  character 
is  still  less  appreciated. 

Dr.  Steiner  was  for  some  years  a  resident  of  Japan,  as  a  teacher  in  a  mission  college 
Rt  Sendai,  and  was  able  to  study  the  economic,  and  social  conditions  there  at  first  hand. 
Japanese  sentiment  therefore  is  treated  sympathetically  and  fairly,  and  this  gives  added 
weight  to  the  conclusion  at  which  the  author  arrives. 

There  are  four  angles  from  which  the  problem  must  be  approached — the  economic, 
the  racial,  the  social,  and  the  political.  There  is  a  tendency  in  the  United  States  to  treat 
it  as  though  it  were  essentially,  if  not  wholly,  an  economic  one.  The  economic  phase  is 
indeed  a  very  important  one.  Overpopulated  Japan  with  low  wages  and  low  standards 
of  living  for  her  laborers  thrusts  a  portion  of  them  out  to  seek  for  new  homes  in  other 
lands  where  better  conditions  prevail.  The  most  attractive  conditions  are  found  in 
Australia,  South  America,  Can^a,  and  the  United  States;  but  upon  reaching  these 
countries  the  Japanese  meet  with  the  opposition  of  the  labor  uniona  This  opposition, 
which  is  based  u{>on  economic  grounds,  is  strongly  re-enforced,  as  Dr.  Steiner  points  out, 
by  t^e  racial  prejudice  which  springs  up  quite  naturally  when  such  dissimilar  types  as 
the  Japanese  and  the  white  man  are  brought  into  contact.  The  author  calls  attention, 
too,  to  a  fact  often  overlooked,  that  this  prejudice  exists  in  the  Japanese  as  well  as  in 
the  American. 

Dr.  Steiner  reminds  us  that  “during  the  negotiations  at  W'ashington  in  1913  between 
V'iscount  Chinda  and  the  Federal  Government  concerning  the  California  alien  land  law, 
the  Japanese  ambassador  was  given  repeated  assurance's  by  both  the  President  and  the 
Secretary  of  State  that  the  enactment  was  based  on  purely  economic  considerations  and 
was  not  the  outcome  of  racial  prejudice.’’  Dr.  Steiner  does  not  believe  that  such  decla¬ 
rations  convince  anybody,  least  of  all  the  Japanese,  that  race  prejudice  “has  played 
such  an  insignificant  part  in  the  American- Japanese  problem.’’  In  another  paragraph 
he  says:  “Nothing  is  gained  by  ignoring  the  racial  aspects  of  the  question  as  is  now 
the  tendency  in  some  quarters.’’  In  this  statement  we  believe  he  is  quite  correct. 

Among  the  more  intelligent  classes  in  both  countries,  it  is  true,  there  is  but  little  of 
race  prejudice.  Many  persons  seem  to  be  entirely  free  from  it.  Both  governments  have 
striven  consistently  to  maintiun  the  traditional  friendship;  the  merchants,  too,  of  both 
countries  seek  to  remove  this  prejudice.  It  is,  however,  an  unreasoning  sentiment  that 
springs  too  naturally  to  be  easily  eradicated  from  the  mind  of  the  ordinary  man. 

Dr.  Steiner  quotes  from  two  well-known  friends  of  the  Japanese  to  show  how  real 
this  prejudice  is  on  the  part  of  the  Japanese.  From  Professor  Ladd  is  the  following: 
“Among  the  people  of  all  classes,  uninformed,  unreasoning  feeling  towards  all  foreigners 
still  underlies  the  crust  of  enforced  or  selfish  and  conventional  politeness.’’  From  Dr. 
Gulick  is  this:  “Few  foreigners  have  received  a  hearty  welcome  from  the  people  at 
large.  They  are  suspected  and  hated;  as  little  room  as  possible  is  made  for  them.  The 
less  of  their  presence  and  advice  the  better.’’ 

Professor  Ladd’s  statement  was  written  in  1895,  that  of  Dr.  Gulick  in  1905.  Dr. 
Steiner  says:  “That  these  statements  are  even  today  not  wide  of  the  mark  can  be  veri¬ 
fied  by  anyone  who  has  an  intimate  knowledge  of  the  life  of  the  Japanese  people.’’ 

This  prejudice  on  the  part  of  both  peoples  is  shown  clearly  in  their  attitude  towards 
inter-ranial  marriage,  decidedly  frowned  upon  by  both.  The  American  wife  of  a  Japanese 
husband  and  the  Japanese  wife  of  an  American  husband  both  suffer  from  social  ostracism. 
The  few  exceptions  serve  to  emphasise  the  rule,  and  the  unfortunate  Eurasian  child  is 
disliked  in  Japan  both  by  Japanese  and  by  Europe^s. 

Thus  social  problems  also  arise  out  of  the  immigration  problem.  But  that  of  inter¬ 
racial  marriage  is  not  the  only  one.  Neither  is  it  the  principal  one.  When  the  Japanese 
immigrant  meets  with  a  chilly  reception  in  the  United  States,  he  is  driven  by  this  preju¬ 
dice  to  limit  his  social  intercourse  as  far  as  possible  to  his  fellow  countrymen.  Thus  in 
California  the  Japanese  farmers,  gardeners,  and  laborers  tend  to  Segregate  themselves 
and  form  separate  communities.  This  is  inimical  to  the  social  healthfulness  of  the 
state.  These  immigrants  thus  living  apart  make  little  or  no  progress  in  knowledge  of 
the  language,  customs,  and  ideals  of  their  American  neighbors.  They  establish  schools 
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where  instruction  is  fo^en  in  the  Japanese  lanKu&ffe,  and  loyalty  is  inculcated  not  to  the 
state  in  which  they  reside  but  to  the  mikado  over  the  sea.  liie  nineteen  Buddhist  temples 
which  they  support  in  California  still  further  stren^^en  the  ties  with  the  homeland  and 
widen  the  breach  between  them  and  the  people  amoni;  whom  they  dwell. 

l->om  this  condition  of  affairs  there  arises  a  political  problem  with  which  Dr.  Steiner 
does  not  deal.  The  American-bom  children  of  Japanese  parents  are,  according  to  Ameri¬ 
can  law,  citizens  of  the  United  States;  but  in  Japanese  law  they  are  subjects  of  the 
mikado  and  as  loyal  subjects  must  go  home  for  military  instruction,  which  many  of  them 
do  when  they  arrive  at  the  proper  age.  Growing  up  in  such  an  environment  as  has  just 
been  described  and  trained  to  love  supremely  and  to  defend  the  island  empire  in  the 
Orient,  how  can  it  be  expected  that  they  will  make  good  citizens  of  the  United  States! 
Under  a  more  hospitable  reception  the  results  would  no  doubt  be  quite  different  It  must 
be  remembered,  however,  that  the  masses  of  the  Japanese  immigrants  in  California  are 
not  of  the  cultured  clas^  but  come  from  the  rural  districts,  where  ignorance  and  con¬ 
servatism  prevail. 

What  is  the  solution  of  the  problem  thus  outlined!  Dr.  Steiner  reviews  the  measures 
taken  by  the  governments  and  pro{>osed  by  others  but  does  not  find  them  satisfactoir. 
It  is  not  so  clearly  understood  as  it  should  be  that  there  is  no  convention  absolutely 
excluding  Japanese  laborers  from  the  United  States.  The  “gentleman’s  agreement’’ 
is  an  informal  arrangement,  in  which  Japan  undertakes  not  to  issue  to  laborers,  with 
certain  exceptions,  passports  for  the  United  States. 

Among  those  who  have  already  come  in  large  numbers  into  this  country  are  farmers 
and  gardeners.  That  they  are  skillful,  industrious,  and  law-abiding  none  can  deny,  but 
this  does  not  make  them  welcome  to  those  who  must  com{>ete  with  them  and  who  are 
unwilling  to  toil  as  unceasingly  as  the  Japanese  laborer,  deprive  themselves  as  he  does 
of  recreation,  or  adopt  his  standard  of  comfort. 

Of  Dr.  Gulick’s  proposal  that  a  general  immigration  law  be  enacted  limiting  the 
incoming  of  immigrants  from  any  country  to  a  certain  per  cent,  say  5  per  cent,  of  the 
number  of  native-born  of  the  first  generation,  together  with  the  nuntber  of  naturalized 
citizens  of  that  race  in  the  United  States  at  the  time  of  the  national  census  next  preced¬ 
ing,  Dr.  Steiner  says:  “While  such  a  law  theoretically  seems  adapted  to  meet  the  present 
situation,  it  is  such  a  radical  departure  from  our  traditional  policy  concerning  European 
immigration  that  it  is  doubtful  if  in  the  near  future  it  would  receive  the  support  of  the 
American  public.’’  Dr.  Steiner  does  not  think  that  it  would  please  the  Japanese  either, 
“who,  to  all  practical  intents  and  purposes,  even  if  not  theoretically,  would  be  discrimi¬ 
nated  against.’’ 

In  Dr.  Steiner’s  opinion  the  first  step  to  be  taken  towards  a  solution  of  the  problem 
is  to  recognize  frankly  the  racial  factors  involved.  The  next  is  to  induce  the  Japanese 
to  “  see  the  wisdom  of  permitting  only  the  beet  representatives  of  their  race  to  come  to 
America.’’  This  will  enable  the  peoples  of  the  two  countries  to  meet  under  circum¬ 
stances  “the  most  favorable  for  a  mutual  appreciation  of  each  other’s  character.’’ 
Mutual  patience  and  forbearance  are  necessary,  and  the  problem  “must  be  worked  out 
by  a  gradual  process  which  it  may  take  generations  to  complete.’’ 

“Nothing,’’  the  author  says,  “is  more  fraught  with  peril  than  the  continuance  of 
our  present  half-hearted  and  irresolute  policy  toward  the  Far  East.’’ 

E.  T.  WiLUAua 

Physical  Geography  op  Northwestern  Amazon  Basin 

I’.  P.  Bauer.  NW-Amazonien:  Ein  Beitrag  zur  Geographic  Aquatorial-Amerikas. 
xiv  and  107  pp.;  map,  diagra,  ills.,  bibliogr.  Rudolf  M.  Rohrer,  Brunn,  1919. 
9x6  inches. 

Dr.  Bauer,  Moravian  by  birth,  was  a  member  of  Dr.  Hamilton  Bice’s  expedition  of 
1912-13  to  the  region  between  the  branches  of  the  Amazon  and  the  Orinoco  and  gave 
special  attention  to  geology  and  topography.  His  present  report  opens  with  a  bibliog¬ 
raphy  of  the  region,  which  is  followed  by  a  20-page  review  of  previous  explorations  and 
a  10-page  summary  of  relations  to  the  rest  of  Houth  America.  Then  come  30  pages  on 
structure  and  form  of  northwestern  Amazonia,  la  on  its  hydrography,  and  25  on  its 
climate.  The  region  thus  treated  lies  chiefly  between  the  equator  and  Latitude  4*  N.,  or 
between  the  Yapura  branch  of  the  Amazon  and  the  Uuaviare  branch  of  the  Orinoco;  it 
stretches  about  350  miles  eastward  from  the  folded  and  deeply  dissected  ranges  of  the 
Andes  to  the  tableland  of  Guiana,  which  is  formed  of  from  600  to  1,500  meters  of 
horizontal  sandstones  lying  on  a  relatively  even  foundation  of  crystalline  rocka 

The  piedmont  belt  in  the  west,  occupi^  by  heavy  deposits  of  coarse  detritus  actively 
outwashed  from  the  mountains,  is  followed  by  gently  east-sloping  upland  plains,  known 
as  the  Mesas  of  Pardaoe  and  of  Iguaje,  seldom  over  500  meters  in  altitude,  composed  of 
heavy  pervious  sandstones  mostly  without  tree  growth  in  spite  of  abundant  rainfalL 
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Here  the  main  Andean  river  counted,  narrowed  and  broken  by  rapide  and  bordered  by 
belts  of  forest,  are  incised  lieneath  the  uplands,  which  break  off  70  or  80  miles  from  the 
Andes  in  a  bold  escarpment,  irrei^ilarly  lobate  in  plan,  fronted  by  isolated  sandstone 
outliers  and  dwindling;  hills  of  the  underlying;  imper\’ious  betls,  all  heavily  tree-covered. 
Thus  descent  is  made  to  a  forested  plain  in  which  the  main  rivers,  as  well  as  many  others 
which  are  fed  by  copious  sprin(;s  that  issue  from  the  impervious  beds  at  the  base  of 
the  sandstone  escarpment,  wander  freely  eastward  in  split  or  meanderinf;  channels  with* 
out  rapida  The  plain  is,  however,  foHowe<l  by  a  second  upland,  the  Mesa  of  Yambi, 
which  is  described  as  composed  of  the  same  heavy  pervious  sandstones  as  those  of  the 
Mesa  of  Pardaos  and  as  presenting;  an  escarpment  to  the  west  as  well  as  to  the  east. 
It  is  only  after  passing;  the  second  mesa,  in  which  the  rivers  are  a);ain  broken  by  rapids, 
that  at  a  distance  of  140  miles  from  the  Andes  the  vast  east-stretchinj;  area  of  crystalline 
rocks  is  entered  upon;  for  the  first  60  miles  it  is  a  peneplain  of  ;;neiss  at  an  altitude 
of  about  200  meters,  but  farther  on  it  is  much  interrupted  by  ;;ranitic  monadnocks,  often 
bare,  rising;  from  100  to  900  meters,  as  Wallace  lonj;  a;;o  reported.  It  is  in  this  re;ipon, 
which  extends  for  150  miles  or  more  to  the  sandstone  tableland  of  Guiana,  that  the 
Cassiquiare  connects  the  Orinoco  with  the  Ne(;ro-.\mazon.  Bauer  ascribt's  the  bifurcation 
to  a  capture  of  Orinoco  waters  by  a  tributary  of  the  Nej;ro,  because  he  finds  the  fall  of 
the  latter  to  be  steeper  than  that  of  the  former;  but,  until  the  topo(;raphic  details  of  a 
very  recently  formed  elbow  of  capture  are  found,  the  case  can  hardly  be  considered 
proved. 

The  several  chapters  of  which  the  fore;;oinf;  physiofn-aphic  summary  is  an  abstract, 
are  less  easily  understood  than  could  be  wished;  partly  because  the  simple  forms  of  the 
region  are  treated  with  unnecessary,  even  laborious  elaboration,  partly  because  the 
generalizations  as  to  topography  are  complicated  by  discussions  of  the  misunderstand¬ 
ings  of  earlier  explorers,  and  still  more  because  the  text  is  not  sufliciently  illuminated 
with  diagrams.  It  is  especially  for  the  latter  reason  that  the  relation  of  the  Mesa  of 
Yambi  to  the  Mesa  of  Pardaos  is  not  clear.  A  greater  importance  is  attached  to  the 
warm  and  wet  climate  in  the  sculpturing  of  the  region  than  seems  warranted,  for  very 
similar  landforms  are  found  in  other  regions  of  similar  structure  but  different  climate 

W.  M.  Davis 


A  SciKNTinc  Guidebook 


W.  M.  Davis.  A  Handbook  of  Northern  France,  xi  and  174  pp.;  maps,  diagrs., 
index.  Harvard  University  Press,  Cambridge,  Mass.,  1918.  $1.00.  6%x4^  inches. 

The  unusual  success  of  this  little  book,  which  was  used  by  thousands  of  officers  in 
France,  is  truly  merited.  It  supplies  material  (which  can  be  found  in  no  otlier  English 
l^ook)  on  those  broad  features  of  the  geoj^aphy  of  northern  France  that  every  person 
interested  in  the  larger  operations  and  relations  of  the  war  finds  indispensable.  Profes.sor 
Davis  has  selected  the  outstanding  features  of  geology,  topogra|>hy,  drainage,  coal  basins, 
railroads,  etc.,  and  has  placed  them  upon  original  sketches,  block  diagrams,  etc.,  in  such 
a  way  as  to  give  a  vivid  picture  and  explanation  of  the  country.  It  is  not  a  book  useful 
merely  in  time  of  war;  it  is  an  admirable  guidebook  for  the  thoughtful  traveler.  The 
graphic  quality  of  Professor  Davis’  drawings  was  never  put  to  a  more  useful  purpose. 
The  small  pocket  size  enables  one  to  carry  it  conveniently. 


Fkench  Development  or  Morocco 

Comte  db  la  ReveuIse.  Let  6nernes  fran^aises  au  Maroc:  £tudes  6conomiques 
et  sociales.  2nd  edit,  xiv  and  561  pp. ;  maps,  ill.,  index.  Plon-Nourrit  &  Cie., 
Paris,  1917.  12  frs.  50.  10x6^  inches. 

The  book  shows  what  Morocco,  now  a  protectorate  of  France,  bids  fair  to  become 
under  the  policy  that  b'rance  has  been  pursuing  since  1911.  Morocco  includes  two  great 
areas  that  are  very  dissimilar.  The  regions  seaward  of  the  Atlas  Mountains  have  an 
adequate  amount  of  rain,  and  winds  from  the  Atlantic  cool  the  air  so  that  the  climate 
is  temperate  and  healthful  and  productive  of  abundant  verdure.  These  regions  have 
the  further  advantage  of  good  soil,  so  that  a  vast  area  is  well  adapted  both  for  grazing 
and  cultivation. 

On  the  other  hand,  the  regions  inland  from  the  Atlas  are  nearly  rainless — a  brown 
and  arid  expanse,  torrid  in  temperature  a  part  of  the  year  and  blistered  by  hot  winds 

from  the  Sahara.  The  French,  naturally,  are  confining  their  attention  to  the  more 

promising  part  of  the  country  (see  map  in  Geogr,  Bev.,  \ol.  8,  p.  57). 

The  result  is  that  knowledge  of  the  land  has  been  largely  advanced,  and  most  of  the 
people,  finding  that  the  foreign  regime  is  protecting  their  lives  and  property,  are  cheer¬ 
fully  accepting  it.  Ten  years  ago  two-thirds  of  the  population  were  unfriendly  to  all 

whites.  Travelers,  as  a  rule,  had  to  take  circuitous  routes  to  reach  their  destination. 

The  telegraph  and  telephone  were  not  known  except  in  a  few  coast  towns.  Morocco  was 
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one  of  the  least  known  and  darkest  parts  of  Africa  thouffh  nearer  to  Europe  than  any 
other  African  land.  All  this  is  bein^;  changed  under  French  rule.  Wireless  tele^fraphy 
connects  all  parts  of  the  country,  and  over  8,000  miles  of  tele^^aph  wire  has  been  struni;. 
Afp'icultural,  horticultural,  arbioricultural,  veterinary,  and  meteorolofriea]  services  have 
bMn  established,  and  afpricultural  fairs  are  held,  ^me  railroads  also  are  buildini;. 

The  French  have,  thus  far,  extended  their  influence  chiefly  in  the  Atlantic  and  Medi* 
terranean  ports  and  their  wide  hinterland,  coverinf;  about  half  of  the  best  part  of  the 
country. 

At  the  head  of  the  whole  project  stands  General  Lyautey,  Resident  General,  a  man 
of  and  resource,  under  whose  direction  all  pha^  of  the  work  have  gone 

steadily  forward. 

The  book  contains  a  store  of  information  on  topics  relating  to  the  protectorate,  the 
excellent  relations  between  the  French  and  the  natives,  property  and  the  methods  of 
transferring;  it,  principal  towns  and  {wrts,  river  navigation,  hignways,  agriculture,  forests, 
industries,  commerce,  and  flnances.  All  the  information  on  physical  features  and  climate 
is  to  be  found  in  the  chapter  headed  “Agriculture.’'  These  natural  factors,  on  which 
development  so  largely  depends,  are  scantily  treated;  but  the  outlines  of  topography  and 
weather  and  their  effects  upon  the  people  and  their  enterprises  are  briefly  noted. 

The  population  of  the  entire  French  sone  is  estimated  at  5,400,000.  Most  of  Morocco 
is  under  French  control;  but  Tangier,  the  leading  port,  is  under  international  manage¬ 
ment,  and  a  comparatively  small  area,  partlv  in  the  north  (the  Rif)  and  partly  in  the 
extreme  south  (Rio  de  Oro),  is  governed  by  ^pain. 

France  is  improving  Moroccan  methods  of  tillage.  The  book  shows  that  good  plow¬ 
ing  is  beginning  to  supplant  skin  deep  cultivation.  The  scythe  and  harvesting  machinery 
are  coming  in.  Intensive  cultivation  will  be  the  rule.  The  government  intends  to  give 
the  poorer  people  a  chance  to  acquire  small  holdings  so  that  they  may  support  their 
families  on  their  own  plots  of  ground.  Forestry  methods  will  be  introduced  to  provide 
future  wood  crops;  and  all  the  domestic  animal  industries  will  be  encouraged,  for  they 
have  large  possibilities.  Morocco  is  thus  making  progress  in  many  ways. 

For  an  article  on  the  same  topic  as  this  book  see  A.  de  Tarde:  The  Work  of  France 
in  Morocco,  in  the  Reviev,  Vol.  8,  1919,  pp.  1-30.  Ctbus  C.  Adams 

Thi  Future  or  India 

William  Archer.  India  and  the  Future.  326  pp.;  ilia,  index.  Alfred  A.  Knopf, 

New  York,  1918.  $3.00.  9^x6  inchea 

Mr.  Archer  has  given  to  the  public  a  new  outlook  of  the  Indian  people  and  their 
progresa  The  entire  theme  of  the  story  is  based  on  the  faith  that  a  rational  movement 
towards  nationalism  exists  and  that  a  stable  world  order  is  attainable.  India  is  taken 
as  a  test  case.  If  the  people  living  south  of  the  Himalayas  can  be  emancipated  from 
superstition  and  can  take  ^eir  place  among  the  nations  of  the  earth,  then,  the  author 
believes,  the  problems  of  race  and  nationality  which  are  being  thrust  upon  the  world 
today  are  capable  of  a  solution  which  will  be  just  and  flnal.  If,  on  the  other  hand,  a 
weak  nation  (India)  is  always  to  be  encroached  upon  by  a  strong  nation  (England) 
then  any  attempt  to  seek  a  solution  to  international  problems  is  almost  futile.  In 
trying  out  the  test  case  man^  sides  of  the  Indian  people  are  considered:  its  capabilities 
for  l^ing  a  united  nation;  its  possibilities  of  rising  above  its  religion;  the  success  of 
any,  social  reform  movement  to  free  the  land  from  caste  and  its  subsidiary  evils;  the 
use  of  the  present  Indian  opposition  to  foreign  rule;  and  the  tendency  of  India’s  art, 
culture,  ana  religion.  In  the  discussion  a  splendid  balance  is  attained.  Praise  and 
appreciation  are  mingled  with  just  censure.  The  real  achievements  of  India  excite  the 
author ’s  ardent  admiration,  but  the  ’  ‘  multitudinous  nightmares  of  its  indigenous  cults  ’  ’ 
are  dis|dayed  in  all  their  rawness.  In  the  final  analysis,  however,  Mr.  Archer  is  looking 
forward  to  the  end  of  British  rule  in  India,  the  beginning  of  which  was  “the  most 
heroic  adventure  in  history.’’  He  takes  the  stand  that  English  rule  is  a  means,  not  an 
end;  that  it  is  not  good  in  itself  but  is  infinitely  better  than  things  as  they  were;  and 
that,  while  the  time  has  not  yet  come  when  this  overlordship  can  be  terminated,  the  face 
of  the  Indian  service  should  be  turned  definitely  towards  educating  the  Hindu  to  assume 
the  responsibilities  of  national  life.  Robert  M.  Brown 

The  World’s  Food  Supply 

V.  C.  Finch  and  O.  E.  Baker.  Geo^aphy  of  the  World’s  Agriculture.  149  pp.; 
maps,  diagra,  bibliogr.,  indexea  Office  of  Farm  Management,  U.  6.  Dept,  of  Agri¬ 
culture,  Washington,  D.  C.,  1917.  10^4  x  13  inches. 

In  the  words  of  the  authors,  “the  pur|»o8e  of  this  study  is  to  show  the  geographic 
origin  of  the  world’s  supply  of  food  and  of  other  important  agricultural  pr^ucts  and 
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to  indicate  briefly  the  climatic,  soil,  and  economic  conditions  that  account  for  the  dis¬ 
tribution  of  the  crops  and  live  stock  of  the  world.”  The  authors’  efforts  have  culminated 
in  an  atlas  of  (P'eat  merit.  Althou|{h  as  an  atlas  showing;  pro<luction  it  is  not'oriy^inal 
in  its  conception,  jet  it  stands  out  as  a  distinctive  contribution  for  both  the  professional 
geographer  and  the  practical  layman. 

The  maps  with  the  exception  of  the  flrst  two,  which  are  in  colors,  are  all  printed  in 
black  and  white.  The  colored  maps  show  land  relief  and  precipitation,  respectively,  for 
the  entire  earth  (Mercator  projection).  The  former  is  based  upon  “Physical  Maps  of 
the  Continents”  by  J.  Paul  Goode  (Chicago,  1913-15)  and  the  latter  upon  “Oxford 
Wall  Maps  of  the  Continent”  by  A.  .1.  Ilerbertson  (1908-11)  “except  the  United 
States,  which  is  based  on  data  supplied  by  U.  8.  Weather  Bureau.”  In  the  compilation 
of  the  black-and-white  maps  the  authors  have  had  the  valuable  assistance  of  many 
government  specialists.  Mr.  Finch  prepared  the  part  relating  to  foreign  countries  while 
Mr.  Baker  prepared  the  sections  relating  to  the  United  States. 


UNITED  STATES 
APPLES 

TREES  OF  BEARING  AGE 
ASenOXIMATE  ACaEAQC 
aSON  DOT  SSCnsMNT*  M*  ACSCS 


Pio.  1— Reproduction  of  a  flgure  from  Finch  and  Baker's  “Oeotraphr  of  the  World's  Aariculture" 
to  illustrate  the  dot  method  of  distribution  representation  employed  in  that  work. 

The  base  maps  are  all  in  outline.  On  the  Mercator  maps  are  shown  country  bound¬ 
aries,  the  states  of  the  United  States,  and  the  provinces  of  Canada — all  without  names. 
In  the  case  of  individual  countries,  counties  or  their  equivalent  are  drawn  where  the 
map  is  sufficiently  large  (nearly  a  full  page)  to  allow  of  such  detail.  An  identification 
map  of  the  world  gives  the  names  of  all  countries  and  in  the  case  of  the  United  States 
and  Canada  the  names  of  states  and  provinces  respectively.  Similar  identification  maps 
for  the  United  States,  Europe,  Canada,  India,  and  Argentina  are  given  separately  and 
on  a  larger  scale.  By  reference  to  these  maps  the  names  of  political  divisions  can  easily 
be  determined  on  the  production  mapa 

The  dot  method  is  employed  for  showing  distribution.  By  letting  one  dot  represent 
a  unit  quantity  and  distributing  the  dots  with  reference  to  place  of  production,  the 
authors  have  succeeded  in  presenting  a  kind  of  shade  effect  which  portrays  at  once  the 
relative  intensity  of  production.  Figure  102  on  page  80,  showing  “Trees  of  Bearing 
Age”  for  apples,  is  reproduced  here  to  illustrate  the  effectiveness  of  this  cartographic 
scheme.  This  method  serves  further  to  displace  generalizations  and  to  give  accuracy. 

In  each  instance  distribution  is  shown  by  areal  values,  excepting  rice,  cotton,  tobacco, 
sugar,  and  coffee,  for  which  dots  represent  actual  production.  Accompanying  the  areal 
maps  are  graphs  of  total  production,  so  that,  by  combining  the  area  represented  by  dots 
with  the  total  production  shown  by  the  graph,  one  can  ascertain  very  closely  the  density 
of  production. 

These  maps  help  one  visualize,  as  no  other  method  can,  the  distribution  and  produc- 
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tion  of  the  earth’s  vital  affricultural  products.  It  is  unfortunate,  however,  that  the 
authors  should  have  failed  to  show  parallels  and  meridians.  That  their  si(nufi<^*^i>ce  is 
recoffniaed  is  attested  bv  the  wheat  map  for  Euro|>e  (p.  21),  where  the  50th  parallel  is 
indicated  as  the  northern  limit  of  wheat,  and  the  sugar  map  of  the  world  (p.  73),  where 
the  dividing  line  between  the  growing  areas  of  beet  and  cane  sugar  is  drawn.  An  indi- 
cation  of  the  latitude  and  longitude  on  the  margins  of  the  maps  would  have  avoided 
marring  their  legibility  and  yet  would  have  afforded  some  clue  as  to  location  and 
latitudinal  climatic  effects. 

The  treatment  as  a  whole  is  by  products  rather  than  by  countries.  Among  the  points 
develope<l  in  most  of  the  discussions  are  the  place  of  origin  of  the  product,  the  conditions 
under  which  it  prospers  with  reference  both  to  nature’s  controls  and  the  influence  of 
markets,  and  its  practical  value,  including  its  relation  to  population.  Statistical  tables 
accompany  the  descriptive  matter  occasionally,  and  also  special  small  maps  to  illustrate 
some  phase  of  the  subject  deserving  emphasis.  Inset  maps  or  diagrams  as  parts  of  the 
larger  maps  further  illuminate  the  atlas.  Euokne  Van  Cucir 

Aristotle’s  Treatise  on  Meteoroloot 

-  Aristotelis  meteorologiconim  libri  quattuor.  Recensuit,  indicem  verborum 

addidit  F.  H.  Fobes.  xlviii  and  236  pp. ;  index.  Harvard  University,  Cambridge, 
Mass.,  1919.  9x6  inches. 

.\ri8totle’a  treatise  on  meteorology  is  one  of  the  great  milestones  in  the  development 
of  the  science  of  the  earth’s  atmosphere.  It  remained  for  nearly  two  thousand  years 
the  standard  text,  and  all  the  textbooks  which  were  issued  in  Europe  till  the  end  of  the 
seventeenth  century  were  based  exclusively  upon  it.  Viewed  in  the  light  of  the  modem 
developments  of  meteorology,  Aristotle’s  treatise  is  today  inevitably  very  anti(|uated; 
but  the  important  part  it  played  throughout  many  centuries,  as  a  guide,  an  inspiration, 
and  a  systematic  presentation  of  important  facts,  entitles  it,  even  now,  to  more  than 
{•assing  mention.  In  his  epoch-making  “  Lehrbuch  der  Meteorologie,  ”  Schmid  well  said  of 
.Aristotle,  “  unverkennbar  hat  bereits  der  grosse  Gelehrte  des  Alterthums,  hat  Aristoteles 
tiefahnend  einige  wichtige  Moments,  die  jetzt  erst  xu  ihrer  Geltung  gekommen  sind, 
ergriffen;  allein  seine  Schuler,  Commentatoren  und  Nachfolger,  unter  den  Griechen 
Theophrast,  unter  den  Rdmern  Plinius  und  Seneca,  haben  diese  Anfange  nicht  wesentlich 
entwickelt  und  erweitert”  (p.  3). 

Aristotle’s  work  has  been  translated  into  French,  English,  and  Italian,  the  only  fairly 
recent  translation  being  that  in  French  (1863).  A  new  English  translation  was  promised 
by  the  Clarendon  Press  before  the  war. 

Professor  Fobes ’s  new  text  of  the  four  books  of  Aristotle’s  ‘‘Meteorology”  is  a 
scholarly  piece  of  work,  obviously  first  of  all  of  very  distinct  importance  to  students  of 
the  classics,  but  of  more  than  passing  interest  to  students  of  meteorology.  The  Greek 
text  of  the  four  books  of  the  “Meteorology,”  with  the  footnotes,  occupies  about  160 
pages;  somewhat  over  100  pages  are  devot^  to  the  preface,  bibliographies,  and  index — 
all  of  which  are  in  Latin.  The  publication  of  this  volume  inevitably  leads  to  the  expres¬ 
sion  of  the  hope  that  a  new  English  translation  of  Aristotle’s  classic  may  not  long  be 
delayed.  R.  DeC.  Ward 


Note 

With  regard  to  the  sentence  “In  quality  of  execution  the  maps  are  scarcely  creditable 
to  the  India  Survey,”  in  the  brief  comment  on  Sheets  78  G,  H,  and  J,  of  the  topographic 
map  of  India,  in  the  April,  1919,  Review  (VoL  7,  p.  280),  Lieut.-CoL  H.  H.  Turner,  R  E., 
Superintendent,  Map  Publication,  Survey  of  India,  points  out  that  the  maps  critieixed 
are  provisional  issues  only,  and  that  they  are  reproductions  by  photography  of  old  atlas 
sheets,  pasted  together  to  cover  the  area  of  a  modern  ^-inch  sheet  (L  e.  on  the  scale 
of  1:253,440).  These  provisional  sheets  will  in  time  all  be  replaced  by  %-inch  sheets 
prepared  by  modem  surveya 


